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PREFACE. 



The Third of our Series of Arithmetics, designed for all ordi- 
nary classes in our Public and Private Schools, is now presented 
to the public. The aim has been to make it comprehensive, clear, 
free from verbiage in its definitions and explanations, inductive in 
its development of the subject, and well adapted to the school- 
room. 

It is believed that the study of Arithmetic, apart from its neces- 
sity as a practical branch, may be rendered invaluable as a mental 
discipline. Every device has been resorted to in this work io 
make it useful as a means of intellectual training, of teaching the 
young learner to reflect and reason, at the same time without re- 
quiring ianything that is not fairly within his reach. Acting on this 
principle, the author has not laid down rules arbitrarily, but shown 
the reasons for them by means of preliminary analyses. He has 
also placed occasional questions or suggestions after examples, in 
the belief that such hints, starting the learner in the right direc- 
tion, would encourage him to attempt the solution for himself, 
rather than apply for aid to his teacher, — a practice as destructive 
of self-reliance in the one as it is annoying to the other. 

To impress principles on the mind, as well as to impart facility 
in operating, much practice is necessary; and, to secure this, 
numerous examples are presented, applying the rules in a great 
variety of ways. The answers in most cases are given, but, to 
test the learner, a few under almost every rule are omitted. 
Answers are apt to suggest the processes used ; and, if they are 
invariably given, even the most faithful will unconsciously fall 
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into the habit of depending upon them. A Key for the teacher^s 
use will prevent any inconvenience at recitation. 

. A ^^ Practical ^^ Arithmetic should deserve its name, and we 
have kept this in view throughout. We have asked, What appli- 
cations of Arithmetic is the pupil likely to need in life? What 
are the shortest methods, and those actually used by business 
men? The branches of Mercantile Arithmetic have received 
special attention, — the making out of bills, the casting of interest, 
partial payments, operations in profit and loss, averaging accounts, 
equation of payments, &c. Much collateral information on busi- 
ness subjects has been embodied. In a word, the author has 
weighed every line, with the view of ^ving what would be most 
useful and best prepare the learner for the duties of tlie counting- 
room. 

The great distinguishing feature of this book is that it is adapted 
to the present state of things. The last five years have been five 
years of financial changes ; specie payments have been suspended, 
prices have doubled, the tariff has been altered, a national tax 
levif&d, &c. No Arithmetic that ignores these changes should be 
placed in the hands of our youth. Time is too precious to be 
wasted in learning things wrong, only to unlearn them on enter- 
ing into active life. Our examples are adapted to the present : 
the prices given are those of to-day ; the difference between gold 
and currency is recognized and taught ; the rates of duties agree 
with the present tariff; the mode of computing the national in- 
come tax is explained ; a full description is given of the different 
classes of United States securities, with examples to show the 
comparative results of investments in them* These are matters 
that children, as well as adults, ought to know and understand. 

It is hoped that these, with other features that will be obvious 
on examination but need not be mentioned here, may commend 
the work to teachers generally. 

New Yobk, August 10, 1866. 



OOIfTENTS. 



rioB 

CBAVTBB L N0MBEB8, . • • 7 

COAF. II. NOTATIOK, . . 8 

Arabic Notation, • . . 8 

Bo^nan Notation, . . 13 

Chap. in. Numibation, . . 16 

Chap. IV. Aoditiov, . • 18 

Chap. Y. Subtbaotiok, . . 80 

Chap. YL Multiplication, . 88 

Chap. YII. Division, ... 48 

Short Division, ... 51 

Long Division, .... 63 
Relations of Dividend, Divisor, 

and Quotient, ... 63 
Prime and Composite Nnm* 

bers, 64 

Prime Factors, ... 66 

Cancellation, .... 67 

Chap. Ym. Gbbatest Common 

DivisoB, .... 69 

Chap. IX. I^ast Common Mul- 

TIPLS, 72 

Chap. X. Common Fractions, 74 

Bedaction of Fractions, . . 79 

Addition of Fractions, . . 86 

Sabtraction of Fractions, . . 88 

Maltiplication of Fractions, 90 

Division of Fractions, . . 96 

Complex Fractions, . . 96 

Chap. XI. Decimal Fractions, 108 
Notation of Decimals, . .103 
Nmneration of Decimals, . 106 



Addition of Decimals, . . 107 

Subtraction of Decimals, . 108 

Maltiplication of Decimals, .100 

Division of Decimals, . . 110 

Redaction of Decimals, . 118 

Circolating Decimals, . . 114 

Chap XII. Federal Monet, . 116. 
Makiiig oat Bills, . . . 125 

Chap. Xm. Reduction, . . 129 
Redaction Descending, . . 130 
Redaction Ascending, . . 130 
Redaction of Federal Money, 181 
Compound Numbers, . . 132 
Sterlkig Money, ... 138 
Troy Weight, . • . .185 
Apothecaries* Weight, . 137 

Avoirdupois Weight, . . 188 
Long Measure, . . .141 
Surveyor's Measure, . . . 144 
Square Measure, ... 145 
Cubic Measure, . .148 

Liquid Measure, ... 150 
Beer Measure, . . . .162 
Dry Measure, ... 163 

Time, 154 

Circular Measure, . . .157 

Paper, 158 

Collections of Units, . . 159 
Reduction of Denominate Frac- 
tions, Common and Decimal, 159 

Chap. XIY. Compound Addition, 168 

Chap. XY. Compound Subtrao- 

TION, 171 



VI 



CONTENTS. 



PA«K 

Chaf. XYL Cokfound Multi* 
plication, . . . .175 

Chap. XVII. Compound Division, 179 
Practice, 186 

Chap. XVm. Duodecimals, . 188 

Chap. XIX. PBBCENTAaE, . . 194 
Profit and Loss, .... 200 

Chap. XX. Interest, . . 905 

To find the Interest, . . .306 

To find the Bate, . • .215 

To find the Time, . . .216 

To flind the Principal, . . 217 

Compound Interest, . . .219 

Chap. XXI. Notes.— Partial 
Payments.— Annual Inter- 
est, 223 

Partial Payments, . . .226 
U. S. Rale, .... 225 
Mercantile Rule, . . .229 
Connecticut Rule, . . . 290 
Notes with interest annually, 282 

Chap. XXII. Discount, . .233 

Present Worth, ... 234 

True Discount, . . . .234 

Bank Discount, ... 236 

Chap. XXm. . Commission.— Bro- 
kerage.— Stocks, . . 940 
Account of Sales, . . .945 
Stocks 247 



Chap. XXIV. Bankruptcy, 

Chap. XXV. Insurance, . 
Accident Insurance, . 
Life Insurance, 

Chap. XXVI. Taxes, . 
^ Assessment of Taxes, . 
National Tax, . 

Chap. XXVU. Duties, . 



255 

256 
259 
259 

260 
261 
963 

964 



PAOS 

Chap.XXVTH. Equation or Pay- 
ments, 966 

Ayeraging Accounts, . . 270 
Cash Balance, . . . .273 

Chap. XXIX* Ratio, . . 274 

Chap. XXX. Proportion, . . 276 
Simple Proportion, . . 277 
Compound Proportion, . . ?79 

Chap. XXXI. Analysis, . . 281 

Reduction of Currencies, . . 286 

Colonial Currencies, . . 285 

Foreign Currencies, . . .280 

Chap. XXXn. Exchange, . 287 

Domestic Exchange, . . 989 

Foreign Exchange, . . 290 

Arbitration of Exchange, . 292 

Chap. XXXm. Partnership, . 294 

Chap. XXXIV. Alligation, . 996 
Alligation Medial, ... 998 
Alligation Alternate, . . 999 

Chap. XXXV. Involution, . 809 

Chap. XXXVI. Evolution, . 303 
Square Root, .... 804 
Applications of Square Root, . 807 
Cube Root. . . . '. 809 
Applications of Cube Root, . 812 

Chap. XXXVTI. Progression, 813 
Arithmetical Progression, . 313 
Geometrical Progression, . 316 

Chap. XXXVm.— Mensuration, 818 
Parallelograms, ... 818 

Triangles, 818 

Circles, 819 

Cylinders, 820 

Spheres, . . . . • 890 
Chap. XXXIX. Aknuitiks, . . 321 
CiiAP. XL. Tub Metric System, 323 
Miscellaneous Examples, . . . 330 



PRACTICAL ARITHMETIC. 



•»• 



CHAPTER I. 

NUMBERS. 

1. One, a single thing, is called a Unit 

2. If we join another unit to one, we have two; if 
another, thbee; and so, adding a unit each time, we get 

rOUR, FIVE, SIX, SEVEN, EIGHT, NINE. 

3. One, two, three, Ac, are called Numbers. A 
Number is, therefore, one unit or more. 

4. Arithmetic treats of Numbers. 

6. Numbers are either Abstract or Concrete. They arc 
Abstract, when not applied to any particular thing; as, 
one, eight They are Concrete, when applied to particu- 
lar things; as, one pound, eight dollars. 

6. That to which a concrete number is applied, is called 
its Denomination. In the last example, dollars is the 
denomination of the nuinber eight. 

7. Counting is naming the numbers in order; as, oney 
twOy three^four^fivey &c. 

8. We may express numbers by writing out their 
names, as one^ two^ three; or by characters, as 1, 2, 3. 

QiTESTioNS.— 1. What Is a single thing called ?— 2. What do we sot hy sucoesBlvo 
additions of a anit to one?— 8. What arc one, titso^-lhree^ &c, called? What is a 
Numher ? — 1 Of what does Arithmetic treat ?--fi. How are numbers distlngnished ? 
Wh€n are they called Abstract? When, Concrete ?—tt. What Is meant by the De* 
nomination of a conereto number?— 7. What is Counting?— 8. How may we express 
numbers ? 
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14. TJiOTS, Tens, Huitoeeds.— The first or right-hand 
place is called the units' place ; the second, the tens' place. 

1 in the units* place f 1) is 1 unit 

1 in the tens' place (10) is 1 ten, or ten units. 

2 in the tens* place (20) is 2 tens, or twenty units. 
8 in the tens* place (80) is 8 tens, or thirty units. 

A figure, therefore, in the second place denotes so many 
tenSj and its value is ten times as great as if it stood in 
the first place. 

16. The value of a figure standing alone or in the first 
place is called its Simple Value. Its value in any other 
place is called its Local Yalae. 

16. The greatest number that can be expressed with 
two figures is ninety-nine^ 99. Next comes one hundred — 
100— expressed by putting 1 in the third place, which is 
called the hundreds' place. 

To express hundreds, set the several figures in the 
third place with naughts after them : — 

One hundred, 100. I Three hundred, 300. 

Two hundred, 200. | Four hundred, 400, &c. 

17. Observe how the numbers between the hundreds 

are expressed : — 

One hundred and one, 101 — 1 hundred, tens, 1 unit 
One hundred and two, 102 — 1 hundred, tens, 2 units, &c. 
One 'hundred and ten, 110 — I hundred, 1 ten, units. 
One hundred and eleven, 111 — 1 hundred, 1 ten, 1 unit, &c. 
Two hundred and one, 201 — 2 hundreds, tens, I unit. 
Three hundred and one, 801 — 8 hundreds, tens, 1 unit, &c 

18. Figures are grouped in Periods of three each. 
These three places, units^ tenSy hundreds^ form the first 
period, or Period of Units. 

44 What Is tbe first or right-hand place called? The Mconi? What Is the 
value of 1 in the tens' place ? 2 In the tens* place ? 3 In the tens* place ! What 
does a figure in the second place denote ?— 15. What Is meant by tbe Simple Value 
of a fignre, and wbat by its Local Value ? Which of these always remains the same ? 
—16. What Is the greatest number that can be expressed with two figures? What 
comes after 99 ? How Is one hundred expressed ? How are the hundreds axpressed? 
— 17. Show by examples how tilie numbers between the hundreds are expressed. — 
18. How are figures grouped? What is the first period called? Of what three 
phuses does It consist ? 

1* 



10 * NOTATION. 

EXEB0I8E IN NOTATION. 

Express in figures, remembering that vacant places on the 
right must be filled with naughts: — 

9. Five hundred and sixty. 

10. Eighty-three. Thirty-nine. 

11. One hundred and thirteen. 

12. Nine hundred and nine. 

13. Seven hundred and fifty. 

14. Two hundred and twelve. 

15. Four hundred and eighty- 
seven. 



1. Five units. Four tens. 

2. Three hundreds. 

3. Eight tens, nine units. 

4. Six hundreds, four tens. 
6. Two hundreds, two units. 

6. Seven hundreds, five tens. 

7. 1 hundred, 1 ten, 5 unii<i. 

8. 1 hundred, 6 tens, 1 unit. 



19. Thousands : — ^The second period is thai of Thou- 
sands. It consists of three places, — ^thousand^ ten-thou- 
sands, hundred-thousands. 

Observe how thousands are expressed : — 



One thousand, 1,000. 
Two thousand, 2,000. 
Three thousand, 3,000, &c 



Ten thousand, 10,000. 
FiRy thousand, 50,000. 
Sixty thousand, 60,000, &c. 

One hundred thousand, 100,000. 

Seven hundred thousand, 700,000. 
^ht hundred thousand, 800,000, &a 



20. To express a given number of thousands^ write the 
number in the second period. If there are nurnlbers cor- 
responding to the places of the first period, set them there / 
ifnoty supply naughts. 

ExAMPLB 1. — ^Write seven hundred and nine thousand. 

To do this, write seven hundi-ed and nine (709) m the second period. 
Supply three naughts for the units' period — 709,000 

Example 2. — ^Write seven hundred and nine thousand, 

and forty. 

To do this, write 709, as before, in the second penod, and 40 in the 
first, supplying a naught for the vacant hundreds' place — 709,040, 

19. What is the second period ? Of what three places does it consist ? Show 
how thousands are expressed. — ^20. Recite^ the rale for expressing a given number 
of thoasands. — How do yon write seven hundred and nine thousand ? Seven hwar 
dred and sine thousand, and forty? 
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24* One ten is eqaivalent to ten units ; one hundred, 
to ten tens. Hence, removing a figure one place to the 
right, diminishes its value ten times; removing it one 
place to the left, increases it ten times. 




25. RuLS POB Notation. — Wriie in each period, be- 
ginning with the highest mentioned^ the number belonging 
to itj filling vacant places on the right with naughts. 

The left-hand period need not contain three places, bat eveiy other 
must — ^Nanghts bdbre a mmiber do not affect its Tahie, and shoold not 
be written. Every naught placed after a number throws its figures one 
place farmer to the left, and therefore increases its yalue ten tunes. 

A person counting 100 every minute since the birth of Christ would 
not yet have reached a trillion. 

BXSB0I8E IN NOTATION. 

Write the folloinng noml^ers in figures, placing units undev 
tmits, tens under tens, &c.: — 

1. Nino hnndred and eightj-one mlUioo, seven Londred. 

2. Ninety-six billion, one hundred million, and twelve. 
8. Three hundred and twenty qoadrillion, five thousand. 

4. Fifteen quintiUion, four quadrillion, ten thousand. 

5. Eight trillion, twelve billion, seven hundred. 

6. Two hundred and fifty-seven million, one hundred and 
ninety-one thousand, seven hundred and sixty -three. 

84. Whnt Is the effect of remoying a fl^ifiiro one pl$M:e to the right? Of removing 
It one place to the left t— 20 Give the rule finr Notation. Which of the periods mast 
euntttin three placed, and which ne<Hl not? What is the efiect of prefixing a cipher 
to a namber ? Of annexing a cipher ? Wliat remarK is made, to show how great a 
trilllOD !•? 
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7. Ninety-eight sextillion, three hundred million, eleven thou- 
sand, four hundred and thirteen. 

8. Seven hundred and seven trillion, forty-one million, seven 
hundred and twenty thousand, and one. 

9. Four hundred and fifty trillion, five hundred and forty bil 
lion, forty-five million, fifty-four thousand, and eleven. 

10. 475 decillion, 200 noniUion, 84 octillion, 7 septillion, 63 
■extilliou, 450 quintillion, 2 trillion, three hundred and sixty. 

11. Eight hundred and ninety-one quadrillion, one trillion, 
fifty billion, six hundred and nine million, and seventy. 

12. Two nonillion, fourteen septilhon, two hundred and eleven 
quadrillion, thh-teen trillion, ^ve hundred and forty-six bilhon, 
twenty-seven thousand, and ninety-five. 

13. Twenty quintillion, two hundred and seven billion, six 
hundred million, six thousand, and fifty -nine. 

14. Two hundred sextillion, and sixty- nine. 

15. One trillion, one hundred billion, and eleven. 

The Roman IVotaUon. 

26. The Roman Notation, so called because it was 
used by the ancient Romans, employs seven letters. 
I. denotes one; V., five; X., ten; L., fifty; C, one hun- 
dred; D., five hundred; M., one thousand. 

V resembles the outline of the hand with the five fingers spread. X is 
two Y% or fives, joined at their points. C begins the Latin word centum^ 
one hundred. It was sometimes written in &is form C, and the lower 
half; afterwards written as L, denoted fifty. M begins the Latin word 
nUUe^ a thousand. A thousand was sometimes written CIO ; hence lO, 
afterwards dianged to D, denoted 600.--Some think that V was used to 
denote five, because U, which was anciently written V, was the fifth vowel. 

27. These letters are combined to express numbers, 
according to the following principles : — 

1. If a letter is repeated, its value is repeated. XX. is 
twenty ; III. is three. 

26. Why is the Roman Notation 80 called ? What does It use to represent num. 
be«? Why is it supposed that V was used for 6, and X for 10? How did C come 
to denote 100, and L 50? Why was M used for 1000, and D for 500?— 27. In com- 
blnii]g these characten to czptesa numtyen, what is the effect of rep«ating a letter f 



14 



NOTATION. 



2. A letter of less value, placed after one of greater, 
unites its value to that of the latter. VI. is six. 

3. A letter of less value, placed before one of greater, 
takes its value from that of the latter. IV. is four. 

4. A letter of less value, placed between two of greater, 
takes its value from that of the other two united. LIV. 
is fifty-four. 

5. A bar over a letter increases its value a thousand 
times. V. is five thousand. 







Table. 




L 


One. 


L. 


Fifty. 


11. 


Two. 


LX. 


Sixty. 


IlL 


Three. 


LXX. 


Seventy. 


IV. 


Four. 


LXXX. 


Eighty. 


V. 


Five. 


XO. 


Ninety. 


VL 


Six. 


0. 


One hundred. 


VIL 


Seven. 


01. 


One hundred and one. 


VIIL 


Eight. 


00. 


Two hundred. 


IX. 


Nine. 


000. 


Three hundred. 


X. 


Ten. 


0000. 


Four hundred. 


XL 


Eleven. 


D. 


Five hundred. 


XIL 


Twelve. 


DO. 


Six hundred. 


Xlll. 


Thirteen. 


DOO. 


Seven hundred. 


XIV. 


Fourteen. 


DOOO. 


Eight hundi'ed. 


XV. 


Fifteen. 


DOOCO. 


Nine hundred. 


XVL 


Sixteen. 


M. 


One thousand. 


XVIL 


Seventeen. 


MM. 


Two thousand. 


XVllL 


Eighteen. 


MMM.. 


Three thousand. 


XIX. 


Nineteen. 


MMMM.' 


Four thousand. 


XX. 


Twenty. 


V. 


Five thousand. 


XXL 


Twenty-one. 


X. 


Ten thousand. 


XXX. 


Thirty. 


L. 


Fifty thousand. 


XL. 


Forty. 


M. 


One million. 



What is the effect of placing a letter of less value after one of sreatcr? Of 
placing a letter of less value before one of greater? Of placing one of less value 
between two Of greater ? Of placing a hoe oret a letter f Learn the.Table. 
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The Roman Notation is now used chiefly in expressing dates, marking 
tlie liours on doclc and watch faces, paging prefaces, and numbering vol- 
umes, chapters, or lessons of books. It was ill adapted for use in calcu- 
lating or keeping accounts, and was for most purposes superseded with 
great advantage, in the 16th century, by the Arabic Notation, which had 
been introduced among the learned of Europe two hundred years before, 
and had been gradually made known by means of almanacs. 



EXERCISE IN NOTATION. 

Write the following numbers, first by the Arabic, and then by 
the Boman, Notation : — 



6. Seventy-nine. 

6. £ight hundred. 

7. Ten thousand. 

8. Twenty-nine. 



1. Eighteen. 

2. Forty-five. 

3. Six hundred. 

4. Three thousand. 
9. Fifteen hundred (or, one thousand, five hundred). 

10. Nineteen hundred and five. 

11. Twelve hundred and thirty -eight. 

12. One million, one thousand, and one. 

13. Five thousand, seven hundred and ninety. 

14. One hundred thousand, and eleven. 

15. Fifty thousand, four hundred and fifty -four. 

16. Sixteen hundred and ninety-nine. 

17. One thousand, six hundred and sixty. 

18. Two thousand, two hundred and eighty-seven. 

Express the following numbers according to the Roman Nota- 
tion: 825; 18; 10,500; 81; 119; 60,909; 1,000,000; 48; 5,655; 
76; 1,864; 4,200; 14; 15,000; 849; 1,111; 62; 660; 101,000. 

Express the following numbers according to the Arabic Nota- 
tion: M. XXV. MDOOO. LXVin. VV. LOCO. XVH. 
LI. Xn. DO. OOOOIV. OX. VI. XI. IX. MCXIII. 
MDCCCCLXXXIX. OXIX. 

IV. Hi. ex. xciii. xxxviii. Ixx. xiv. cxliv. Ixxxi. 

For what is tho Roman Notation now ckiefly nsed ? When was It superscdeil 
by the Arabic? When was tho Arable Notation first introdaoed, and how waa it 
mode known? 
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KUMESA.TION. 



CHAPTER III. 

NUMERATION. 

28. Vnmeration is the art of reading numbers expressed 
by characters. 

29. RuxB FOB NuMEBATiON. — 1. Beginning at the 
rights divide the number into periods of three figures each. 

2. Beginning at the le/ty read the figures in each period 
as if they stood cUone^ adding the name of the period in 
every case except the last. 

The figures of the right hand period are never named as units, the word 
unxli being understood. We read 500 ^ve hundred^ noi five hundred units. 

Places containing must be passed over in reading. We read 2043 
two thoutand and forty-thrfe^ not too thauaand, no hundred and /orty-^hree. 

EXAMPT.KS. 

1,100 One thousand, one hundred ; or, eleven hundred. 
140,000 One hundred and forty thousand. 
20,009,000 Twenty million, nine thousand. 
1 1,000,000,01Y Eleven billion, and seventeen. 
9,000,070,212,005 Nme trillion, seventy million, two hundred and 

twelve thotifi&nd and five 
6,020,100,009,000,400 Six quadrillion, twenty triUion, one hundred bil- 
lion, nine million, four hundred. 



EXBBOISB IN NUMEKA.TION. 

Name the places in order — unitSj tens^ hundreds^ &c. ; then 
read the number: — 



1. 

2. 


840000 
76819 


7.. 
8. 


87^23lD00P0041fii868 
714629800000927000 


8. 


80451000 


9. 


46827723207003 


4. 


1678649000227 


10. 


16616000000111101 


5. 


84001100206 


11. 


827716420018 


6. 


290902029092209 


12. 


7428066066606650128 



28. What is Namenilon ?— 29. Give the rale for KameTAtloD. Which period 
has its name naderstood in mding ? How do wo read places containing 0? Qiye 
aa ozamplo. 





NUMBBATION. 




13. 


4987043790080465 


21. 


LXVI. 


14. 


224000000600317010 


22. 


MOXOII. 


16. 


663746119 


23.. 


MXDOOCL. 


16. 


1612875962 


24. 


DCCOXIX. 


IT. 


18459228 


25. 


OXVIIL 


18. 


DXLIX. 


26. 


MOCLXXIV. 


19. 


ocooxcvir. 


27. 


LMCXXII. 


20. 


DOOCLXXXII. 


28. 


voce XXXIII. 



IV 



29. Fill nine periods with ones. Bead this number. 
80. Fill seven periods with fours. Read this number. 

31. Set down 7 ten-thousands, 1 thousand, 5 hundreds, 6 tens, 
2 units. Read the number thus formed. 

32. Set down 2 triUions, 3 ten-billions, 8 ten-millions, 6 mil- 
lions, 1 thousand, 9 tens, 5 units, filling vacant places with naughts. 
Read this number. 

30. English Numeration Table. — ^The division of 
numbers into periods of three figures each, as shown on 
page 12, is that followed in the United States, France, 
and the continent of Europe generally. The English 
divide into periods of six figures each, naming them and 
the places they contain as follows ; — 



I 3 

*« 23 -I 

s § 
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I 



a 

m 
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o 
a 

4) 

H 
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I 
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TRILLIONS 



i 



'o -^ J2 . 
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"2 ^ ^ 

fl o ^ 



o 



m 



I 

• 



OD 

IS 



g 






n 






a 
o 
» 
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BILLIONS 



I 

a § 



o 



n 



1 § 

a ^ 



o 
'a 



'5 




o 

a 
o 

H 



d 

o 



IllJ 

€ a H S 



2d Per. 
MILLIONS 






I 









^ « Eh P 



1st Per. 
UNITS 



80. How does the English Nnmemtlon Table differ fVom ounf Nomo the first 
eighteen places aoeordiDg to onr table ; according to the English table. "When w« 
speak of a billion In this country, how many million do we mean f 
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ADDITION. 



CHAPTER IV. 

ADDITION. 

31. Four girls and three boys went a riding; how 

many went in all ? 

Here we are required to find one number containing as many units as 
4 and 3 together. This process is called Addition. 

32. Addition is the process of uniting two or more 
numbers in one, called their Sum. Adding 4 and 3, we 
have 7 for their sum. 



and 1 are 

1 andO are 



Addthow Table. 

1 ; and 2 are 2 , and any number make 
1 ; 2 and are 2 ^ any number and make 



that number, 
that number. 



1 and 


ft and 


8 and 


4 and 


5 and 


1 are 2 


1 are 8 


1 are 4 


1 are 5 


1 are 6 


2 are 8 


2 are 4 


2 are 5 


2 are 6 


2 are 7 


8 are 4 


3 are 5 


3 are 6 


3 are 7 


3 are 8 


4 are 5 


4 are 6 


4 are 7 


4 are 8 


4 are 9 


5 are 6 


6 are 7 


5 are 8 


5 are 9 


6 are 10 


6 are Y 


6 are 8 


6 are 9 


6 are 10 


6 are 11 


7 are 8 


7 are 9 


7 are 10 


7 are 11 


7 are 12 


8 are 9 


8 are 10 


8 are 11 


8 are 12 


8 are 13 


9 are 10 


9 are 11 


9 are 12 


9 are 13 


9 are 14 


10 are 11 


10 are 12 


10 are 13 


10 are 14 


10 are 15 


6 and 


7 and 


8 and 


9 and 


10 and 


1 are 7 


1 are 8 


1 are '9 


1 are 10 


1 are 11 


2 are 8 


2 are 9 


2 are 10 


2 are 11 


2 are 12 


8 are 9 


3 are 10 


3 arc 11 


3 are 12 


3 are 13 


4 are 10 


4 are 11 


4 are 12 


4 are 13 


4 are 14 


6 are 11 


5 are 12 


5 arc 13 


5 are 14 


5 are 15 


6 are 12 


6 are 13 


6 are 14 


6 are 15 


6 are 16 


7 are 13 


7 are 14 


7 are 16 


7 are 16 


7 are 17 


8 are 14 


8 are 15 


8 are 16 


8 are 17 


8 are 18 


9 are 15 


9 are 16 


9 are 17 


9 are 18 


9 are 19 


10 are 16 


10 are 17 


10 are 18 


10 are 19 


10 are 20 



81. In the g^yen example, Tfrhat are we required to do? What is this process 
called ?— 82. What Is Addition ? What is the resnlt of addition called T How znnch do 
and any number make T How mnch do any number and make ? Recite the Table. 



ADDITION. 
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83. Addition is denoted by an erect cross +, called 
Plus, placed between the numbers to be added. 6 + 5 is 
read six jglu% five^ and means that six and five are to be 
added. 

34. Two short horizontal lines =, placed between two 
quantities or sets of quantities, denote that they are 
equal 6 + 4 = 10 is read six plus four equals ten^ and 
means that the sum of six and four is ten, 

35. Obsei*ve the following : — 



8 + 2=6 

then 

13 + 2=15 
28 + 2=26 
88 + 2=86, &C. 



4 + 6=9 

then 

4 + 86=89 
4 + 46=49 
4 + 66=69, &C. 



8 + 7=10 

then 

68 + 7=60 
68 + 7=70 
78 + 7=80, &c 



6 + 8=13 
then 

6 + 28=83 
46+ 8=63 
6 + 88=98, &C. 



36. Observe that 4+5 = 9, and 5+4 = 9. 
Hence, when numbers are to be added, it makes no 
difference which is taken first. 



EXEBOISB ON THE ADDITIOK TABLE. 

How maay are 7 and 6? 6 and 7? 17 and 6? 16 and 7? 
6 and 27? 6 and 47? 57 and 6? 8 and 5? 5 and 8? 

How many are 5 and 7? 85 and 7? 87 and 5? 7 and 85? 
5 and 87? 4 and 8? 4 and 38? 88 + 1 + 3? 4+2? 104+2? 
164+2? 174+2? 274+2? 92+4? 402+4? 

How many are 9 and 8? 29 and 8? 8 and 2? 48 and 2? 
108 and 2? 102 and 8? 8 and 8? 88 and 8? 8 and 78? 
178 and 8? 278 and 8? 11 and 1? 15 and 2? 10 and 2? 
20 and 8? 5 and 80? 6 and 8? 28 and 6? 

Add 9 and 7. 9 and 9. 9 and 8. 9 and 57. 9 and 59. 
9 and 58. 9 and 47. 9 and 5. 4, 5, and 9. 5, 4, and 19. 

Add 9 and 2. 6, 8, and 2. 89 and 2. 2 and 29. 7, 2, and 1. 
49 and 1. 51, 1, and 8. 9 and 161. 1 and 179. 

88. How is addition denoted?— 84. What do two short horizontal lines denote? 
How is 6+4=10 read?— 36. How much Is 8+2? 18+2? 88+2? 4+6? 4+80? 
4+45? 8+7? 68+7? 68+7? 8+77?— 86. How much is 4+6? How mach is 
6+4 ? What principle is dedaoed ftoai this ? 
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What does 6+ 6 equal? 6+106? 126 + 6? 226 + 6? 6+S6? 
46 + 3 + 8? 56+4+2? 5 + 1+46? 

What does 4+6 equal? 104+6? 24+6? 6 + 14? 5 + 6? 
85 + 6? 5 + 76? 9+4? 9+44? 

What is the sum of 10 and 10? 10 and 20? 10 and 30? 
4,6,andro? 7,3^and80? 10and5? 4,5,and8? 3,6,andl9? 
4,2,and7? 7,3,and2? 8,4^and8? 21,5,and3? 93,4,and3? 

Count by twos, commencing 2, 4, 6, 8, &a, up to 100. 

Count by twos, commencing 1, 3, 5, 7, &c., up to 99. 

Count by threes, commencing 3, 6, 9, 12, &o., up to 99. 

Count by threes, commencing 2, 5, 8, 11, &c., up to 98. 

Count by threes, commencing 1, 4, 7, 10, &o., up to 100. 

Count by fours, comiliencing 4, 8, 12, 16, &c., up to 100. 

Count by fives, commencing 5, 10, 15, 20, &c., up to 100. 

37. Applications op ADDmoi^. — ^To find a whole, 
when its parts are given, add the parts. 

38. To find the selling price, when the cost and gain 
are given, add the cost and gain. 

39. To find the cost, when the selling price and loss 
are given, add the selling price and loss. 

40. To find a later date, when an earlier date (a. d., or 
after Christ) and the difference of years are given, add 
the earlier date and the difference of years. 

MENTAL EXEBOISBS. 

1. A boy has 20 cents in one pocket, 9 in another, and 8 in a 
third; how many cents has he in all? 

Ans, 20+9+8 cents, or 82 cents. 

2. A farmer buys a cow for $32*, and sells her so as to gain 
$7; what does she bring? (See § 88.) 

87. How do yon find a whole, when Its parts are 0.\^xi ? — 88. How do you find 
the selling price, when the cost and gain are given?— 89. How do yon find the cost, 
when the selling price and loss are given ?— W. How do you find a later date, when 
an earlier date and the difference of years are given? 



•Th!8maik(|)denotw4offaf«. It b alwayi pI«ood Mbn til* nsmlMr. fSt b read aif«H«o tfeZtora 
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8. Sold a picture for $33, at a loss of $8 ; what did the pictare 
cost? (See § 89.) 

4. In what year will Charles be eight years old, if he was 
bom in 1861 ? (See § 40.) 

6. How many strokes will a clock strike in twelve hours, com- 
mencing at 1 o'clock? 

6. I spent $10 for a coat, $4 for a vest, and $6 for a hat; 
what did the whole cost? 

7. Five cows in one field, three in another, and seventeen in 
a thu*d, make how many cows altogether? 

8. A gi'ocer has 10 barrels of flour, 5 of sugar, and 6 of pota- 
toes ; how many barrels has he in all ? 

9. Clay was bom in 1777. Webster was bom 5 years later; 
what was the date of Webster's birth ? 

10. There are 14 bones in the face, 6 in the ears, and 8 in the 
back of the skull ; how many bones in the whole head ? 

11. Washington became president in 1789, He held the office 
eight years; when did he leave it? 

12. There are 31 days in July, and 31 in August; how many 
days in both months ? 

MoDXL.-'Thirty-one is 8 tens and 1 roAU 8 tens and 1 unit, added to 8 tens and 
1 unit, make 6 tens, and 2 units, or 63. Ana. 62 days. 

13. A person travelled 40 miles by railroad, and 35 miles by 
stage ; how far did he go in all ? 

14. Genesis contains fifty chapters, and Exodus forty; how 
many chapters in both? 

15. I have three lots of land ; the first contains 30 acres, the 
second 10, and the third as many as the other two together. 
How many acres in all three? 

16. A certain orchard contains 16 apple-trees that bear, and 
4 that do not ; 7 pear-trees that bear, and 3 that do not ; and 10 
cherry-trees. How many apple-trees does it contain? How 
many pear-trees? How many trees altogether? 

17. If a person spends $10 on Monday, $5 on Tuesday, and as 
much on Wednesday as on both the previous days, how many 
dollars does he spend altogether? 
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41. Adding by Columns. — ^When the numbers are 
large, we set them down and add the columns separately. 

Example. — A merchant gives $5261 for one lot of 
goods, $432 for another, and $303 for a third. How much 
do they all cost him ? 

That we may unite things of the same kind, in setting the numbers 
down, plaoe units under units, tens under tens, &c. 

B^in to add at the bottom of the right-hand colunm. 

8 and 2 units are 5 units, and 1 makes 6. Set down 6 $5261 

under the units. ^oo 

and 8 tens are 8 tens, and 6 make 9. Set down 9 ^ZZ 

under the tens. ^^^ 

8 and 4 hundreds are 1 hundreds, and 2 make 9. Set . .^ 
down 9 under the hundreds. Ans. $«>996 

Bring down the 5 thousands. — Ana, $6996. 

42. Pboof of Addition. — ^Proving a sum is finding 
whether the work is correct. 

Addition is proved by adding the columns from the 
top downward* If the sum is the same as when they are 
added from, the bottom upward^ we infer that the work is 
right. If an error has heen made in the first addition, it 
is not likely to be repeated in the second, when the num- 
bers are taken in a different order. 

ExAMPLB.— Prove the example fai §41. Add each $5261 

column from the top downward. 1 and 2 are 8, and 8 is 6. 432 

6 and 8 are 9. 2 and 4 are 6, and 8 is 9. Bring down 5. 303 

Ans, 15996, — ^the same as before. Hence the work is « 

right. Ans, $5996 

EXAMPLES FOB PBAOTIOB. 

Bead and add the following numbers; prove each example :^ 

(1) (2) (8) 

62317 1100264 2976100548314732 

4330 53105 47211574162 

722321 68234510 22851040001004 

41. How do we deal with the nnmbera, when they are large? In the given ex- 
ample, how must we sot down the numbers to be added? Why so? Proceed with 
the addition.— 42b What is meant by proving a sam ? How is addition proved ? 
Why shoald the resnlt be the same when yon add in the opposite direction? (§ 86) 
Why is not an error in the first addition likely to be repeated in the seoond ? Prove 
the example in § 41. 
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4. Add 90153, 821, 405801, and 3214. Ans. 498989. 

6. Add 84600325, 70, 55402, and 123201. Ans. 84778998. 

6. Add 41, 725, 12, 200, 4001, 20, and 3000. Am. 7999. 

7. Add 11, 232, 2543, 14201, 870012. An^. 886999. 

8. What is the sum of 1640263, 1501, 214123, and 23011 ? 

9. What is the value of 26 + 231041+711+55101+2110? 

10. Add thirteen hundred; nineteen million, two hundred 
thousand, five hundred ; forty-two ; five hundred and twenty-four 
thousand, and thirteen ; and twenty million, fom*teen thousand, 
and thirty-two. Ans, 39739887. 

11. Add eleven million, two hundred and twenty-three thou- 
sand, four hundred and fifty-one ; five hundred and ten thousand, 
two hundred and fifteen ; five million, one hundred and forty-one 
thousand, one hundred and twenty-two; and twelve thousand, 
two hundred. Ans, 16886988. 

12. What is the sum of 14 billion, three hundred and twenty- 
one; 2 billion, 15 million, 111 thousand, three hundred and five; 
420 million, 12 thousand, and fifty-three; and 131 million, 600 
thousand? Ans, 16566723679. 

13. Find the sum of twenty triUion, two hundred billion, two 
million, and seventeen; thirty-one billion, three hundred and 
seventy-one million, six hundred and thirty-four thousand ; thir- 
teen thousand, three hundred and twenty-one ; and five billion, 
eleven million, twenty-one thousand, four hundred and forty. 

Ans. 20236384668778. 

14. Add eleven million and eleven ; five million, two hundred 
and ninety-two thousand, one hundred and twenty-three; and 
six thousand, five hundred and fifty. Ans, 16298684. 

15. One town contains 16735 inhabitants, another 22242; 
what is the population of both ? 

16. How many acres in three farms, if the first contains" 427 
acres, the second 250 acres, the third 211 acres ? 

17. A person who is worth $145250, makes $10000 more, and 
has $220700 left to him. What is he then worth ? 

18. If an army of 23452 men is reenforced with 15316 men, 
how many will it then contain ? 
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19. A boat Btarts with 1652 bushels of wheat aboard; 43 
miles down the river, it receives 27 barrels of flour and 8335 
bushels of wheat. How many bushels of wheat are then aboard ? 

Am. 4987 bushels. 

43. Cabbying. — ^The sum of a column may consist of 
more than one figure. In this case, set down the right- 
hand figure^ and carry the left-hand figure or figures to 
the next column^ 

If the sum of a column U 64, set down 4 and carry 6 ; if it is 93, set 
down 8 and carry 9 ; if it is 127, set down 7 and carry 12, &c. 

Example,— Add 3658, 4903, 7006, and 734, 

Set down the numbers, units under units, tens under 

tens, &c. Be^n to add at the sight The sum of the ^ 

units is 21, — that is, 2 tens and \ unit Set down the 1 a . 

unit in the units' place, and carry the 2 tens to the tens' f 1 1 

column, 1 i I H 

2 and 3 are 5, and 5 is 10. 10 tens are 1 hundred I ^ I ^ § 

and tens. S^t down in the tens' place, and carry the 3 658 

1 hundred to the hundreds' column. il Q n ^ 

Iand7are8, and9isl7, aQd6is23. 23 hundrads tVkf^ 

are 2 thousands and 8 hundreds. Set down 8 in the 7 06 

hundreds' place, and carry the 2 thousands to the column 734 

of thousands. 

2and7are9, and4isld, andSisie. 16 thousands ^n<. 16301 
are 1 ten-thousand and 6 thousands. This being the last 
column, set them down, Ans, 16801. 

BXAMPLBS FOB PBAOTIOB. 

Read and add the following numbers ; prove each example : — 



(20) 


(81) 


(22) 


49778 


857215 


24313755596 


112 


29524 


24464485 


352243 


8461489 


5325273374 


5314 


828 


806482265 


5154432 


58327317 


8694817601153 


65423216 


874516526 


12365498705618 



48), When tb6 sum of a oolmnn oonsUts of more than one flgnre, what mnst we 
do? irtbesamofacolanmi8 64,whatdowedof IfitiaSS? Iflti8l2Tf Ifthe 
Bum of a oolomn is expressed by three fignures, how many 4q we set down, and how 
many do we carry f Add the numbers in the given example, and show how we 
carry. 
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44. Rale for Addlttom 

1. Write units under unitSy tens under tens^ cfca 

2. Beginning at the right ^ find the sum of each column, 

3. If the sum is ea^ressed by one figure^ write it 
under the column added/ if not ^ set down the right-hand 
figure^ and carry the left-hand figure or figures to the 
next column, 

4. JProve hy adding in the opposite direction. 

EXAMPLBS FOB PBAOTIOE. 

1. Add 123405, 2354210, 354, 794327, and 36547. 

2. Add 27562, 345607, 2461, 4567801, and 365. 

3. Add 1034001, 78954, 379205, 367001, and 45637. 

4. Add 11, 4562, 773, 15266, 8958, and 66666. 

5. Add 100375, 406780, 4673005, 4112, 18365791, 2478, and 
164357. Ana. 23716898. 

6. What is the snm of three hundred thonsand, six hundred 
and fifty ; seven thousand, eight hundred and thirty-two ; eleven 
thousand, ^yq hundred and sixty-seven ; ten thousand and fifty- 
six ; four hundred and seventy-two ? Ans. 380577. 

7. A man drew ^yq loads of bricks. In the first load, he 
had 1209 ; in the second, 1458 ; in the third, 1101 ; in the fourth, 
1212 ; in the fifth, 1303. How many bricks were there in all ? 

8. If there are shipped from the United States, 15624 barrels 
of flour to Sweden, 250 barrels to Holland, 205154 to England, 
6401 to Cuba, and 19602 to Mexico, how many barrels are 
shipped altogether ? 

9. Find the sum of eighty-eight million, and nineteen ; forty- 
seven thousand, and sixty-eight ; nine million, seven hundred and 
eighty-five thousand ; nine hundred and eighty-six ; eight billion, 
seven million. Am. 8104888073. 

10. How many square miles in British Ameriq^, there being 

2,436,000 square miles in the Hudson's Bay Territories, 357822 in 

Canada, 27704 in ITew Brunswick, 18746 in ITova Scotia, 2134 in 

2 
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Prince Edward's Island, 85913 in Newfoundland, and 19 in the 
Bermuda Islands? Ans. 2878338 square miles. 

11. It is computed that there are two million pagans in North 
America, two million in South America, one million in Europe, 
five hundred and ten million in Asia, sixty-five million in Africa, 
and twenty-four million in Oceania. How many pagans are there 
in the world? Ana. 604,000,000. 

. 12. Maine, the largest of the New England States, contains 
31766 square miles. New York, the largest of the Middle States, 
contains 15234 square miles more than Maine. How many square 
miles in New York ? 

13. A person has $1557 in one hank, $2343 in another, and 
in a third as much as in hoth the other two. How much has he 
in the third hank ? How much in all three ? 

14. A lady gave $3445 for a house and $1055 for furniture. 
She then hought some adjoining land for as much as hoth house 
and furniture cost "What did she give for the whole ? 

15. "Wellington's army at "Waterloo consisted of 49608 in- 
fantry, 12402 cavaby, and 5645 artillery-men. How many men 
did it contain in all? . 

16. Napoleon's army at Waterloo consisted of 48950 infantry, 
15765 cavalry, and 7232 artillery-men. How many men did it 
contain in all ? 

17. How many men did hoth "Wellington's and Napoleotfs 
army at "Waterloo contain? Ans, 139602 men. 

18. How many hushels of wheat are there on four hoats, each 
of which contains 5250 hushels of wheat and 45 harrels of flour? 

Ans, 21000 hushels. 

19. President Madison was horn in 1751, and attained the age 
of eighty-five; in what year did he die? 

20. How many strokes does a clock strike in 24 hours? 

21. A lady gave each of her three daughters $9250, and her 
son $8345. How much did she distribute among them ? 

22. The earth is 95298260 miles from the sun. The planet 
Neptune is 2767106740 miles farther. "What is Neptune's distance 
from the sun? 
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28. A has $4250; B has $375 more than A ; has as much 
as A and B together. What are all three worth? Arts. $17750. 

24. How far is it from New York to Buffalo, the distance from 
New York to Albany being 150 miles, from Albany to Rochester 
251 ijailes, and from Rochester to Buffalo 75 miles? 

25. A man worth $12500 makes as much more, and has $5490 
left to him. What is he then worth ? Am. $30490. 

26. Required the whole population of the world, that of K 
America being estimated at 46000000; 8. America, 20000000; 
Europe, 280000000; Asia, 680000000; Africa, 80000000; and 
Oceania, 28000000. 

27. How many men in an army consisting of four regiments, 
two of nine hundred and eighty men each, and two of twelve 
hundred and forty? -4n«. 4440 men. 

28. A merchant bought $1786 worth of books, and $875 worth 
of stationery. On the books he gained $549, and on the station- 
ery $228. What did he sell the books for ? What did he sell 
the stationery for? What was his whole gain? 

Ans. Books, $2335. Stationery, $1103. Gain, $777. 

29. In 1862, the postal revenue of the U. S. amounted to 
$8299820; in 1863, it was $2863969 more. What did it then 
amount to? 

30. If I invest $2356 in pork, and $1977 in beef; and sell 
them so as to gain $395, how much do I receive for the whole ? 

31. A man left his wife $95000 ; each of his three sons, $15000 ; 
his daughter, $34000; and the rest of his property, which 
amounted to $47250, to charitable societies. What was the 
whole value of his estate? ^n«. $221250. 

32. A^s orchard contains 146 apple-trees ; B's, 22 pear-trees, 
9 plum-trees, and 27 apple-trees; O's, 18 plum-trees, 139 apple- 
trees, and 38 pear-trees. How many apple-trees in all three 
orchards? How many pear-trees? How many plum-trees? 
How many trees altogether? 

33. The salary of the Yice-Preadent of the United States is 
$8000 a year ; that of the President is $17000 more. What do 
the yearly salaries of both amount to? 
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84. A certain school opens with 78 boys and 129 girls. 
Within 30 days there is an addition of 42 boys and 89 girls. How 
many does the school then contain? 

35. Add LXVL, MDXIX., COIV., XVIH. Ans. 1807." 

36. Add MD., VOXXX., XLIV., CXV., X. Ans. 1015789. 



45. Practise the following examples till they can be 
added at sight up and down, naming the results only. 
Thus, in Example 1 ;-^Aree, eighty fourteen^ sixteen^ 
seventeen^ twenty-three^ thirty^ thirty-fouTj thirty-^six — set 
down 6, and carry 8, Three^five^ nine, sixteenj &c. 



a) 


(2) 


(8) 


(4) 


1179682 


28204681 


76466789 


6234567 


2295344 


17130579 


76789123 


6346789 


3381437 


96792468 


13123456 


2678912 


4674296 


86246835 


63466789 


7891235 


5275011 


74683579 


65789123 


1124667 


6443322 


63357924 


21123466 


4466789 


7109876 


62642753 


44456789 


4678913 


8123345 


31297531 


32789123 


8892346 


9345123 


97468864 


76123456 


8123456 


(5) 


(6) 


CO 


(8) 


7389234 


66694376 


84751212 


7634726 


6188346 


63693026 


23686269 


8683614 


6267345 


36215364 


11810844 


9472683 


1856234 


86424443 


97311581 


8361472 


2946246 


14644636 


80678363 


7268361 


3134123 


63301446 


72846256 


6747258 


4723345 


49321436 


62562172 


6136147 


2312234 


21648673 


67166249 


4825836 


6689346 


36623536 


47691564 


3614725 


6490133 


65615626 


84426236 


2683614 


3567346 


41623673 


20934389 


9472683 


1289234 


24686521 


19281213 


8361472 


7631406 


36169247 


42816354 


7258361 
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46. When the sum of a column consists of three fig- 
ures, the two left-hand figures must be carried. Thus, 
in Example 9, the sum of the first column is 108 — set 
down 8, and carry 10. 



(9) 


(10) ' 


(11) 


(12) 


846750 


683621 


635643 


802950 


846750 


562961 


428744 


395135 


846750 


963421 


935613 


801916 


846769 


137653 


453824 


717486 


846759 


412623 


254872 


496395 


846759 


525636 


662816 


586289 


846759 


647213 


664883 


674198 


846759 


326443 


644865 


717487 


846769 


202652 


111834 


496396 


846759 


617650 


653851 


685286 


846759 


531021 


452840 


674199 


846759 


446133 


232890 


717488 


846759 


107553 


623886 


496397 


846759 


547606 


661893 


685286 


353759 


838714 


734882 


674i96 


12208358 


7349899 


8033336 


9420101 


(18) 




(W) 


(IB) 


1399736957 


3826486095 


7687897897 


7228226934 


6667483794 


4182596897 


6179552483 


988253592 


5469675797 


5598504587 


8759236294 


4829827957 


4499246912 




486755 


2789494849 


3398715975 


7631486746 


4589296895 


4297751987 


4782884793 


9286795997 


6181736661 




3292692 


1743394797 


6648424326 


6884276195 


6949417875 


7464352987 


86486785 


7489386822 


6394756980 


8926386411 


3589096897 


6298656957 


6867141394 


9791297897 


4164157256 


3788445795 


2278096895 


3547399992 


4949951678 


7639165256 


71201220994 


63161299018 


78215431728 
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CHAPTER V. 



SUBTRACTION. 



47. Five hens are on a roost. Three fly down ; how 

many remain ? 

Here we are required to take 8 from 6, or to find the difference between 
8 and 6. This process is called Sabtraction. 

48. Sabtraction is the process of taking one number 
from another. 



SiTBTRACnON TaBLE. 
from 1 lenves 1 ; from 2, 2 ; from any number leaves that number. 



1 from 


2 from 


8 from 


4 from 


5 from 


1 leaves 


2 leaves 


8 leaves 


4 leaves 


6 leaves 


2 leaves 1 


8 leaves 1 


4 leaves 1 


6 leaves 1 


6 leaves 1 


8 leaves 2 


4 leaves 2 


6 leaves 2 


6 leaves 2 


1 leaves 2 


4 leaves 8 

• 


5 leaves 8 


6 leaves 8 


1 leaves 8 


8 leaves 8 


6 leaves 4 


6 leaves 4 


7 leaves 4 


8 leaves 4 


9 leaves 4 


6 leaves 5 


7 leaves 5 


8 leaves 6 


9 leaves 6 


10 leaves 5 


7 leaves 6 


8 leaves 6 


9 leaves 6 


10 leaves 6 


11 leaves 6 


8 leaves 7 


9 leaves 7 


10 leaves 7 


11 leaves 1 


12 leaves 1 


9 leaves 8 


10 leaves 8 


11 leaves 8 


12 leaves 8 


13 leaves 8 


10 leaves 9 


11 leaves 9 


12 leaves 9 


13 leaves 9 


14 leaves 9 


from 


7 from 


8 from 


9 from 


10 from 


6 leaves 


1 leaves 


8 leaves 


9 leaves 


10 leaves 


*! leaves 1 


8 leaves 1 


9 leaves 1 


10 leaves 1 


11 leaves 1 


8 leaves 2 


9 leaves 2 


10 leaves 2 


11 leaves 2 


12 leaves 2 


9 leaves 3 


10 leaves 8 


11 leaves 8 


12 leaves 8 


13 leaves 8 


10 leaves 4 


11 leaves 4 


12 leaves 4 


18 leaves 4 


14 leaves 4 


11 leaves 6 


12 leaves 6 


13 leaves 6 


14 leaves 6 


16 leaves 6 


12 leaves 6 


18 leaves 6 


14 leaves 6 


16 leaves 6 


16 leaves 6 


13 leaves 7 


14 leaves Y 


16 leaves ^ 


16 leaves *! 


11 leaves 1 


14 leaves 8 


15 leaves 8 


16 leaves 8 


11 leaves 8 


18 leaves 8 


16 leaves 9 


16 leaves 9 


11 leaves 9 


18 leaves 9 


19 leaves 9 



47. Repeat the example. What are we here 
raction ? What does from any number leave ? 



reqnhred to do ?—4&. 
Becite the Table. 



What is Sab- 



SUBTBACnON. 
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49. The number to be subtracted, is called the Subtra- 
hend; that from which it is to be taken, the Minuend. 
The result is called the Bemainder, or Difference. 

3 from 6 leaves 2 ; 3 is the subtrahend, 6 the minuend, 2 the re- 
mainder or difference^ — ^If the minuend is less than the subtrahend, the 
subtraction can not be performed ; we can not take 3 from 2. 

60. Subtraction is denoted by a short horizontal Une — , 
called Minus, placed before the subtrahend. 5 — 3 is 
read^t;6 mintM three^ and means that Z is to he mbtracted 
from 6. 



61. Observe the following : — 



8—2=1 

then 

13-2=11 
23-2=21 
83-2=31, &C. 



^-3=4 

then 

4^-3=44 
67-3=64 
67— 3=64, &C. 



7-3=4 

then 

27—23=4 
77-73=4 
87-83=4, &c. 



11-10=1 
then 
81—10=21 
61-10=41 
91-10=81, &a 



SZBBOISE ON THE 8 TT B T B A T lOK TABX^S. 

Subtract 4 from 5. 4 from 15. 14 from 15. 4 from 24. 
i from 44. 54 from 55. 2 from 6. 2 from 66. 62 from 66. 

Take 3 from 5. 3 from 75. 3 from 85. 88 from 85. 1 from 9. 
1 from 19. 11 from 19. 3 from 8. 3 from 38. 

How jpuch is 1-1? 3-3? 23-23? 33-23? 43-83? 
43-10? 63-10? 64-10? 6-3? 86-3? 86-83? 86-10? 
8-4? 28-4? 28-24? 9-5? 49-5? 9-7? 69-7? 

Take 3 from 9. 3 from 59. 3 from 99. 2 from 10. 2 from 
20. 2 from 60. 6 from 10. 6 from 50. 6 from 80. 

How much is 12-7? 22-7? 42-7? 92-7? 15-8? 
65-8? 75-8? 14-9? 34-9? 44-9? 64-9? 15-10? 
25-10? 16-9? 26-9? 76-9? 86-9? 10-4? 10-3? 



48. What is the number to be subtracted called? What is the Dumber from 
which the subtrahend is to be taken called? What is the result called? 8 from 6 
leaves 2 ; select the minuend, subtrahendf and remainder. In what case can the sub- 
traction not be performed?— 50. How is subtraction denoted? How is 6—8 read? 
What does it mean ?— 61. How much is 8—2? What follows ? How much is 7—8 ? 
27—28? 7T— 78? How much is 11— 10 ? 81—10? 61—10? 
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Subtract 8 from 14. 8 from 64. 8 from 84. 6 from la 
6 from 88. 7 from 14. 7 from 74. 8 from 17. 8 from 87. 

Take 7 from 10. 9 from 18. 6 from 15. 2 from 39. 3 from 
47. 4 from 56. 25 from 29. 86 from 88. 7 from 11. 

Oomit backward by twos from 100. Thus i 100, 98, 96, &c. 

Count backward by twos from 99. Thus : 99, 97, 96, &c. 

Count backward by threes from 99. Thus : 99, 96, 93, &c. 

Count backward by fours from 100. Thus: 100, 96, 92, &c. 

Count backward bv fives from 100. Thus: 100, 95, 90, &c. 

52. Applications of Subtraction. — When a whole 
and one of its parts are given, to find the other part, 
subtract the given part from the whole. 

63. When a whole and all its parts but one ai*e given, 
to find that one, subtract the sum of the given parts from 
the whole. 

54. When the cost and selling price are given, to find 
the gain, subtract the cost from the selling price. 

55. When the cost and loss are given, to find the sell- 
ing price, subtract the loss from the cost. 

56. When the selling price and gain are given, to find 
the cost, subtract the gain from the selling price. 

57. When a later date and the difference of years are 
given, to find an earlier date (a. d., or after Christ), sub- 
tract the difference of years from the later date. 

MENTAL EZBBOISES. 

1. A grocer who has 19 barrels of flour, sells 10 of them. 
How many has he left? Am, 19—10, or 9, barrels. 

2. Leaving home with $17, 1 spend $5 and give $4 away. 
How mnch have I left? (See § 53.) 

52. When a whole and one of its parts arc given, how do we find the other part? 
--53. When a whole and all its x>art8 bnt one are given, how do we find that one ? — 
51 When the cost and selling price are given, how do wo find the gain ?— 56. When 
the cost and loss are given, how do we find the selling price ?— 56w When the selling 
price and gain are given, how do we find the cost?— 57. When a later date and the 
iiflSarenoe of years are given, how do we find an earlier date ? 



MENTAL EXBBCISES. (53 

8. A colt was bought for $81, and sold for $88. What was 
the gain? (See §54.) 

4. A butcher lost $7 on a cow that cost $49. What did he 
sell her for? (See §65.) 

5. A jeweller sold a ring for $29, and thereby gained $8. 
What did the ring cost him ? (See § 56.) 

6. La Fayette was bom in 1757. President Madison was bom 
six years earlier. What year was that ? (See § 57.) 

7. If ten gallons of wine are drawn out of a hogshead con- 
taining 68 gallons, how many are left ? 

8. I sold a watch for $57, and by so doing gained $5. How 
much did it cost? 

9. Napoleon died in 1821. When was the battle of Waterloo 
fought, which took place six years before his death? 

10. A farmer who has 89 sheep, sells 52 of them. How many 
does he retain ? 

Model.— Eighty-nine is 8 tens and 9 nnits ; fifly-two is 5 tens and 2 units. 5 
tens and 2 nnits from 8 tens and 9 nnits leave 8 tens and 7 units, or 87. Ane. 87 
sheep. 

11. If I buy some cloth for $95 and sell it at a loss of $82, 
what do I get for it? 

12. A person lays out $4 for books, $2 for paper, and $1 for 
pens. How much change must he receive for a $20 dollar bill ? 

18. A boy who has 58 cents, gives 82 cents to the poor. How 
many cents has he left? 

14. If a man buys a cow for $45 and a calf for $6, and sells 
both for $62, how much does he make by the operation? 

68. When the numbers are too large to perform the 
operation mentally, write the smaller number under the 
greater and subtract each figure from the one above it. 

Example. — ^A person who has $87945, gives away 
$6036. How much has he left ? 

He has the difference between $6036 and $87945, which is to be found 
by subtraction. Set the smaller number under the greater, — ^units under 

68. When the nambers are too large to perform tiie operation mentally, how do 
we deal with them ? 60 through the given example. 



f34 STJBTBACTION. 

units, tens under tens, &c, because things can be taken only from others 
of the same kind. 

B^in to subtract at the right 6 units from ^ohf\A k 

5 units leaye units; set down fai tiie units' Minuend 5P87»46 

column. 8 tens from 4 tens leave 1 ten; set it Subtrahend 6035 

down. hundreds from 9 hundreds leave 9 hun- •- 

dreds. 6 thousands from 1 thousands leave 1 Remainder $81910 
thousand. Bring down 8. Ans, $81910. 

69. Peoof of Subteaction. — Add the remainder and 
mbtrahend. If their sum equals the minuend^ the work 
is right, — ^This follows, because a whole is equal to the sum 
of its parts. The minuend is the whole; the remainder 
and subtrahend are its parts. 

EzAMPif. — Prove the above example. Add the re- „. ftAOK 
mainder and subtrahend. Their sum is $87946, which ^^- ^^"^^ 
equals the minuend. Hence the work is right ^ ^8^7 (US 

BXAMPLBS FOB PBAOTIOE. 

Bead minuend, subtrahend, and remainder. Prove each ex- 
ample : — 

(1) (2) (8) 

From 826'r054 93847766138 87946668746698 

Take 146031 624324122 62346164133273 

4. Subtract 61425626377889 from 573929699387989. 
6. From VDOCOLXXXIY. take MOOOOXUII. 

6. How much more is cxcviii. than xxxvi. ? 

7. From five hundred and sixty-three billion fifty-nine thou- 
sand and seven, take two hundred and twenty billion thirty-five 
thousand and four. Am, 348000024003. 

8. Subtrahend, four billion five million and three ; minuend, 
eighteen trillion seven billion nineteen million and six ; required 
the remainder. Atis, 18003014000003. 

9. From sixty-eight million nine hundred thousand and six- 
teen, take seven million two hundred thousand and two. 

ffi. How is sabtract^n proved ? Why mnst the Bom of the remainder and eab- 
tirahend eqnal the minnend ? Prove the example In § 5d. 



BOBBOWING AND GABBYIN6. 36 



60. BoBBOwiNG AND Cabeying. — ^The lower fisrure 
may be greater than the one above it. 

ExAMPLB. — ^From 964 take 839. 

We can not take 9 units from 4 units. Hence from the ^ 

6 tens we borrow 1, leaving 6 tens. 1 ten is equal to 10 904 

units, which we add to the 4 units, making 14. Now sub- 339 

tracting 9 units from 14 units, we have 5 units left; set 

down 6. 8 tens from 6 {not 6) tens leave 2 tens. 8 hun- Ana, 1 25 
dreds from 9 hundreds leave 1 hundred. Ana. 126. 

In stead of taking 1 from the upper figure, as was done 

above, it is usual to add 1 to the figure below it, which is ^^^ 

more convenient, while it gives the same result Thus: 839 

9 from 14, 5. Garry 1; 1 and 3 are 4; 4 from 6, 2. 

8 from 9, 1. Ana, 126. Ans, 125 

61. This adding of 10 to the upper figure is called 
Borrowing ; adding 1 to the next lower figure is called 
Carrying. — ^We may have to borrow and carry several 
times in succession. 

Example. — ^From 980000 take 969893. 

8 from 10, Y. Carry 1 ; 1 and 9 are 10; 10 from 980000 

10, 0. Carry 1 ; 1 and 8 are 9 ; 9 from 10, 1. Carry 1 ; 969893 

1 and 9 are 10 ; 10 from 10, 0. Carry 1 ; 1 and 6 are 

7; 7 from 8, 1. 9 from 9, 0; naughts at the left are Ans, 10107 
not written. Ana. 10107. 

62. Rule for SuMractton. 

1. Set the smaller number under the greater^ units under 
unitSj tens under tens^ <jfcc. 

2. ^Beginning at the right^ take each figure of the sub- 
trahend from the one above it^ and set the remainder 
under the figure subtracted, 

3. If any lower figure is greater than the one above it^ 
add \0 to the upper figure^ subtract^ and carry 1 to the 
next lower figure. 

4. Prove by adding remainder and subtrahend. 



60. From 964 take 889, explaining the several steps.— 61. What is this adding of 
10 to the npper figure called ? What Is adding 1 to the next lower figure oalledf 
Show, with the given example, how we may have to borrow and carry several timof 
In succession. — 62. Recite the rule for subtraction. 



36 



SUBTBACnON. 



EXAMPLES FOB PBAOTIOB. 



Bead the nombers. Subtract Prove each example :— 



(1) 
801732641 
516238264 

(4) 

89000321098 
11127717749 



(2) 

166241098755 
64980099668 

(5) 

5601312499324 
999746446289 



(3) 

743812634378021 
56424152883322 



(«) 
4385768506870 
4039299991989 



7. From 243008 take 14652. 

8. From 814630 take 79999. 

9. Take 90643 from 300652. 

10. Take 89989 from 89990. 

11. Take 42329 from 52380. 

12. From 8264531 take 7642. 

13. Take 15623 from 824618. 

14. From 900061 take 10378. 



15. 8630145416-9218682. 

16. 245610035-81740305. 

17. 61849035-22683518. 

18. 426834260-97958473. 

19. 98765482-23456789. 

20. 10008674-10007987. 

21. 676801498-85600634. 

22. 7000338261-531268. 



28. A merchant sells a lot of flomr for $12085, and thereby 
gains $996 ; what did it cost him ? (See § 56.) 

24. Victoria became queen in 1837, 771 years after the ITor- 
man Conquest. What was the date of the Conquest ? (See § 67.) 

26. From thirteen billion subtract 8621866, and from their 
difference take the same subtrahend. Ans. 12982767288. 

26. The population of the United States in 1863 was estimated 
at 34,844,926 ; m 1862, at 88,844,689. What was the increase ? 

27. A warehouse containing goods valued at $296125 took 
fire. Only $27250 worth of goods was saved; what was the 
value of those consumed ? 

28. Georgia was first settled by Oglefliorpe in 1738. How 
long was that after the settlement of Virginia at Jamestown, 
which took place in 1607? 

29. A man gave $21460 for a farm, and $1686 for stock. If 
he sold the whole for $26000, did he gain or lose, and how much ? 
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80. If a person who has 36043 bushels of wheat sells one lot 
of 1845 bushels, and another of 12067 bushels, how much has he 
left? Ans, 22131 bushels. 

31. Bells D 68 barrels of apples for $116, 225 watermelons 
for $30, and 100 chickens for $28. D pays $95 cash ; how much 
does he still owe ? Aris. $79. 

32. A lady divided $10000 among her three children. She 
gave the eldest $3585, and the second $3196. How much did 
the youngest receive? (See § 53.) 

83. At an election, 12847 votes were cast; the successful 
candidate received 8968; how many were for his opponent? 
What was the migority of the former ? Ans. Maj. 5089. 

34. A broker, at the end of a day's business, had on hand 
$54253. How much of this was in bills, $14160 of it bemg in 
gold, and $1789 in silver? 

35. A library contained 1429 volumes in English, 376 in 
French, and 198 in German. 642 of these books were burned 
up, and 183 sold; how many were left? Ans, 1178 vols, 

36. P and Q begin business with $4500 each. P gains $368; 
Q loses $419. Which is worth the most, and how much ? 

87. The Imperial Library of Paris contains 1000000 printed 
volumes and 84000 manuscripts. The Royal Library of Munich 
contains 800000 volumes and 18600 manuscripts. How many 
volumes in both libraries ? How many manuscripts ? How many 
more volumes than manuscripts? 

38. The native population of New York state in 1860 was 
2882095; that of Pennsylvania, 2475710. The foreign-bom 
population of N". Y. was 998640 ; that of Pennsylvania, 430505. 
What was the population of both states ? How many more native 
inhabitants in N. Y. than in Penn. ? How many more inhab- 
itants^ of foreign birth ? How many more inhabitants altogether ? 

39. Add the difference between 86453 and 64987 to the dif- 
ference between 7000 and 5999. Ans, 22467. 

40. From the sum of 26348 and 14275, take their difference. 

41. What is the value of 18643 + 270967-4689 ? 

42. From forty-one billion subtract 863246 + 579868. 
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CHAPTER VI. 

• MULTIPUCATION. 

63. What will 5 lemons cost, at 3 cents each ? 

If 1 lemon costs 3 cents, 6 lemons will cost 6 times 3 cents, or 15 
cents. Here we are required to take 8 flye times. This process is called 
Multiplication. 

64. MnltiplicatioiL is the process of taking one of two 
numbers as many times as there are units in the other. 

Multiplication Tablb. 

Once is ; twice is ; taken any number of times is 0. 
times 1 is ; times 2 is ; times any number is 0. 



Onee 


Twlee 


3 times 


4 times 


ft times 


6 times 


1 is 1 


1 is 2 


1 is 


8 


1 is 4 


1 is 6 


1 is 6 


2 is 2 


2 is 4 


2 is 


6 


2 is 8 


2 is 10 


2 is 12 


8 is 3 


3 is 6 


3 is 


9 


8 is 12 


3 is 16 


3 is 18 


4 is 4 


4 is 8 


4 is 


12 


4 is 16 


4 is 20 


4 is 24 


6 is 6 


6 is 10 


6 is 


16 


6 is 20 


6 is 26 


6 is 30 


6 is 6 


6 is 12 


6 is 


18 


6 is 24 


6 is 30 


6 is 36 


lis 1 


7 is 14 


lis 


21 


7 is 28 


7 is 35 


7 is 42 


8 is 8 


8 is 16 


8 is 


24 


8 is 32 


8 is 40 


8 is 48 


9 is 9 


9 is 18 


9 is 


21 


9 is 36 


9 is 45 


9 is 54 


10 is 10 


10 is 20 


10 is 


30 


aO is 40 


10 is 60 


10 is 60 


11 is 11 


11 is 22 


11 is 


33 


11 is 44 


11 is 65 


11 is 66 


12 is 12 


12 is 24 


12 is 


36 


12 is 48 


12 is 60 


12 is 72 


7 times 


8 times 


9 times 


10 times 


11 times 


U times 


1 is 1 


1 is 8 


1 is 


9 


1 is 10 


1 is 11 


1 is 12 


2 is 14 


2 is 16 


2 is 


18 


2 is 20 


2 is 22 


2 is 24 


3 is 21 


8 is 24 


8 is 


27 


3 is 30 


3 is 33 


3 is 86 


4 is 28 


4 is 32 


4 is 


86 


4 is 40 


4 is 44 


4 is 48 


5 is 35 


6 is 40 


5 is 


46 


6 is 50 


6 is 55 


6 is 60 


6 is 42 


6 is 48 


6 is 


64 


6 is 60 


6 is 66 


6 is 72 


1 Is 49 


1 is 66 


1 is 


63 


7 is 70 


7 is J7 


7 is 84 


8 is 56 


8 is 64 


8 is 


72 


8 is 80 


8 is 88 


8 is 96 


9 is 63 


9 is 72 


9 is 


81 


9 is 90 


9 is 99 


9 is 108 


10 is 10 


10 is 80 


10 is 


90 


10 is 100 


10 is 110 


10 is 120 


11 is 11 


11 is 88 


11 Is 


99 


11 is 110 


11 is 121 


11 is 182 


12 is 84 


12 is 96 


12 is 


108 


12 is 120 


12 is 132 


12 is 144 
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65. The number to be taken, or multiplied, is called 
the MultiplicaiLcL The number by which we multiply, 
or which shows how often thejnultiplicand is to be taken, 
is called the Multiplier. The result, or number obtained 
by multiplication, is called the Product. 

8 times 2 is 6. 2 is iSbte multiplicand, 3 tiie multiplier, 6 the product 

66. The multiplicand and multiplier are called Factors 
of the product. 2 and 3 are factors of 6. 

67. MultiplicatioiL is denoted by a slanting cross x , 
placed between the factors. 2 x 3 is read, and denotes, 
two multiplied by three. 

68. The multiplier shows how many times the multi- 
plicand is to be taken. Multiplying 2 by 3 is taking 2 
three times : 2 + 2 + 2 = 6. 2x3 = 6. If ultiplying is, 
therefore, a short way of adding a number to itself 

69. When two numbers are to be multiplied together, 

it makes no difference in the result which is taken as the 

multiplicand, and which as the multiplier. '4 x 3 = 12. 

3 X 4 = 12. 

Here we have 12 stars, whetiier we take them crosswise • » » • 
as forming 8 rows of 4 each, or lengthwise as forming 4 * * • • 
rows of 3 each. » • * » 

70. When the multiplier is an abstract number, the 
product is of the same denomination as the multiplicand. 
3 times 2 men is 6 m,en ; 3 times 2 apples is 6 apples, &c. 

71. Application op Mulupijcation. — ^When the num- 
ber of articles and the cost of one are given, multiply 
them together, to find the whole cost. 

63. In the ^yen example, what are we required to do ? What Is this process 
called?— 64. What is Multiplication? How much is taken any number of times? 
How much is times any number? Recite the Table.— 65. What is the number to 
be multiplied called ? What is the number by which we multiply called? What is 
the result called ? Give an example of these definitions. — 66. What are the multipli- 
cand aAd multiplier called? Name the ihctors of 6; of lOi— 67. How is multiplica- 
tion denoted? How is 2x8 read?~68u What does the multiplier show? Oire an 
example. Multiplying is, therefore, a short way of doing what ? — 69. In multiplying 
two numbers, what is found to make no difference ? Prove this.- 70. When the mul- 
tiplier is an abstract number, of what denomination is the product ? — 71. How do you 
find the cost of a number of articles, when the cost of one is given ? 
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MENTAL EXEBOISES. 

How much is 8 times 6? 6 times 8? 9 times 5? 5 times 9 ? 
7 times 10 ? 10 times 7 ? 11 times 5 ? 5 times 11 ? 

How much is 3x12? 6x6? 2x9? 4x7? 12x5? 1x6? 
0x10? 1x10? 11x2? 10x3? 5x0? 9x6? 8x7? 9x9? 

What is the product of 10 and 11? 6 and 3? 12 and 10? 
9 and 8? 11 and 11? 5 and 5? 12 and 12? 8 and 12? 

How much is 4x3x7? 2x5x8? 1x3x8? 2x6x1? 
6x5x0? 3x3x3? 4x3x6? 2x3x2x7? 

1. If 6 marbles are bought for 1 cent, how many can be 
bought for 4 cents? Ans, 4 times 6, or 24, marbles. 

2. 7 days make a week. How manj days in 3 weeks? In 5 
weeks? In 7 weeks? In 11 weeks? 

3. A certain boy earns $3 a week. How much will he earn 

« 

in 4 weeks? In 6 weeks? In 9 weeks? 

4. At 10 cents apiece, what will 2 writing-books cost? - 8 
writing-books? 12 writing-books? 

5. Two boys have four pmr of ducks each. How many ducks 
have they in all ? 

6. How many bushels of pears in four gardens, each contain- 
ing three trees, if each tree yields two bushels ? 

7. A person having six broods of eleven chickens each, sells 
two of the broods. How many chickens has he left ? 

8. If a boat goes 12 miles an hour, how far wiU it go in 2 
hours? In 5 hours? In 8 hours? 

9. If a boy reads 4 pages every morning and 5 every afternoon, 
how many pages wiU he read in 7 days? 

10. K a man earns $12 a week, and spends $7, how much wiU 
he lay up in 1 week? In 4 weeks ? 

72. MuLTiPLYrN-G BY 12 OE LESS. — ^The Multiplication 
Table carries us as far as 12 times. We can, therefore, 
multiply by 12 or any less numher in one line. 

"RjrLE.-^Set the muUipUer under the multipUcand^ 
units under units^ tens under tens. JSeginning at the 
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MuUiptieand 53201 
MvUipilier 3 

Frodud 159603 



rigJUj multiply each figure of the muUiplieand in turriy 

setting each product in the same column with the figure 

multiplied. 

Example. — ^Multiply 53201 by 3. 

Setting 8 under the units' figure of the mul- 
tiplicand, begin to multiply at the right 3 times 
1 is 3 ; 8 tunes is ; 3 times 2 is 6 ; 3 times 3 
is 9 ; 3 times 6 is 15. The last product consists 
of two figures ; set it down with its right-hand 
figure under the figure multiplied. Am, 169603. 

73. Cabbying. — ^In the above example, each product 
except the last consists of but one figure. Wh^n any 
prodicct consists of two or three figures^ set the right-hand 
one under the figure multiplied^ and carry the rest to the 
next product 

Example. — ^Multiply 5309 by 12. 

Set the multiplier under the multiplicand, units under 
units, tens under tens. Be^n at the right. 

12 times 9 units are 108 unit8,^r, 10 tens and 8 
units. Set the 8 units in the units' place, and carry the 
10 tens to the next product. 

12 times tens are tens, and the 10 carried make 
10 tens, — or, 1 hundred, tens. Set in the tens' place; carry 1. 

12 times 8 hundreds are 86 hundreds, and 1 makes 3Y hundreds, 
8 thousands, 7 hundreds. Set Y in the hundreds* place, and carry 3 
thousands. 

12 times 6 thousands are 60 thousands, and 8 makes 68. This being 
the last product, set down both figures. Ans, 63708. 



6309 
12 

Am. 63708 



EXAMPLES FOB 
(1) (2) 

Multiply 73214 832614 

By 2 3 



PBAOTIOE, 
(8) 

. 901432 
4 



(5) 

802716 
6 



(«) 
291503 

7 



(7) 

237016 
8 



20613 
5 



(e) 


(») 


654321 


61423 


9 


10 



10. How much is 11 times 76992638401 ? Ana, 836919022411. 

72. With how great a mnltipUer can we multiply in one line ? Becite the role. 
Illastrate the prooess with an example.— 78. When any product oonsista of more 
than one flgnze, how do we proceed ? Multiply 6809 by 12, and show how we cany. 
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11. How much is 9 times 3608498751 ? Ans. 32476488759. 

12. What is the value of 847362619 x 12 ? Ans. 10168231428. 



13. 372918635 x 2. 

14. 896140753 x 1. 

15. 579063245 x 3. 

16. 472938619 x 6. 

17. 639845728 x 7. 

18. 576838492 x 8. 



19. 7294380756 x 9. 

20. 960527834 x 10. 

21. 243781659 x 11. 

22. 581629473 x 12. 

23. 1759268423 x 4. 

24. 867341396 x 11. 



25. Multiply 31486 by 2 ; 3; 4; 5; 6; 7; 8; 9; and add the 
products. Ans. 1386384. 

26. Multiply 8976201 by 9; 8; 7; 6; 5; 4; 3; 2; and add 
the products. Ans. 394962844. 

27. Multiply 662081 first by 8, then by 3 ; and find the dif- 
ference between the products. Ans. 3260406. 

28. How much is twelve times six hundred and forty-nine 
thousand and thirty-seven? Ans. 7788444. 

29. Six is one &ctor, ninety-six thousand and seventy-three is 
the other. What is the product? Ans. 576438. 

. 30. What cost 1785 coats, at $11 each? 

31. What is the product of OXOVIII. and XL ? Ans. 2178. 

32. Multiply XDOOOXXXIV. by VIH. Ans. 86672. 

74. Multiplying by numbkbs above 12. — ^Whenthe 
multiplier exceeds 12, multiply by its figures separately. 

Example. — ^Multiply 287 by 166. 

We can not multiply by 166 at once. Hence we first 
multiply by the 6 units ; then by the 5 tens, or 60 ; then 
by the 1 hundred. Thus we get three Partial Products, as 
they are called ; adding these, we get the whole product. 

Moltlplicfliid 287 

Moltiplier 156 



Partial 
Products 



1722 


= 287 X « 


1436 


= 287 X 60 


287 


>= 287 X 100 



Product 44772 => 287 X 166 
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Here, when we c«>me to multiply by 5, we set the first figure of the 
partial product under the 6. This is because the 6 is 5 tens, or 60, being 
omitted on the right So, when we multiply by 1 hundred, we set the first 
figure of the partial product under the 1, two naughts being omitted on 
the right. Take care, then^ aluoaya to set the first figure of eath partial 
product imder the figure used in multiplying, 

76. Peoop op Multiplication. — MuUiply the 155 

muUiplier hy the multiplicand. If this product 287 

agrees with the former one^ the work is right, "To92 

Example. — ^Prove the last example. 1248 

Multiply the multiplier 156, by the multiplicand 287. The 9 12 
product is 44'7'72, which agrees with the former one. Hence 44772 
the work is right 

76. When two numbers are to be multiplied together, 
it is usual to take the one with the fewer figures for the 
multiplier. 

EXAMPLES FOB PBAOTIOE. 

Find the product. Prove each example : — 



1. Multiply 263 by 167. 

2. Multiply 418 by 234. 
8. Multiply 537 by 856. 

4. Multiply 916 by 729. 

5. Multiply 846 by 4823. 



•6. 2463 X 1857. 

7. 1974 X 9436. 

8. 2684 X 2631. 

9. 47685 X 8249. 
10. 16853 X 62583. 



77. Rule for Maltiplication. 

1. Set the m/uUiplier under the multiplicand^ units under 
units^ tens under tens^ <kc. 

2. -5^ the multiplier is 12 or lesSy multiply by it each 
figure of the m/uUiplicand in tum^ beginning at the right; 
set down the right-hand figure of each product^ and carry 
the remaining figur^ orftgures^ if any^ to the next product 

74. When the multiplier exceeds 12, what are we to do? Multiply 287 by 150, 
explaining the process. What are the products obtained by multiplying by the dif' 
ferent figures of the multiplier called ? Where must we take care to set the first 
figure of each partial product? Why so ?— 75. How Is multiplication proved? Prove 
the last example.— 70. When two numbers are to be multiplied together, which do 
wo take for the multiplier?— 77. Eecite the rule for Multiplication, 
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3. If ike multiplier exceeds 12, mtdtiply by each of its 
figures in tum^ setting the first figure of each partial 
product under th^ figure used in mvUiplying, Then add 
the partial prod^icts. 

4. Ftove by multiplying multiplier by multiplicand, 

78. Naught in thb Multiplier. — ^When occurs in 
the multiplier, bring it down, and go on multiplying by 
the next figure, all in the same line. ngn^ 

Example. — ^Multiply 7967 by 4005. 4005 

First multiply by 6. Bring down the two naughts, _ ^ 

each in its own column. Then multiply by 4, setting o9ooo 

the product in the same line ; its first figure is thus 3186800 

brought under the 4. FinaUyi add the partial prod- 

nets. An$. 31907835 



EXAMPLES FOB PBAOTIOE. 

1. Multiply four thousand two hundred and ninety-three, by 
eight thousand and seventy-^ix. Ans. 84670268. 

2. Multiply fifty-seven thousand and three, by seventy-five 
thousand and four. Ans. 4275453012. 

8. The factors of a certain product are 51, 4, 6, and 108. 
Bequired th« product. Ans, 132192. 

4. How much money must be divided among 2065 personsj 
that each may have $908 ? 

5. A drover who had 967 head of cattle, bought 92 more, and 
then sold the whole for $63 apiece. How much did he receive? 

6. How many books in three rooms, furnished with four book- 
cases apiece, each case containing 108 books? 

7. What cost 825 horses at $145 apiece? 

8. What is the product of 9263 and 7603 ? 

9. What is the value of 68753 x 10408? '^ 

10. Multiply MDLXV. by VIX. . Ans. 7839085. 

11. Multiply LOOXLI. by XVII. Ans. 502761687. 

78. When ocean in the multiplier, bow rnuBt we proceed f nitutrate this with 
the given exampla 
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79. Naitghts AT THB BIGHT. — ^We lesmed in § 25 that 
every naught placed after a numhier increases its value 
ten times. Hence, to multiply by 10, 100, 1000, cfce., 
annex as many naughts as are in the multiplier, 

76 X 10 = 760 76 x 100 = 7600 76 x 10000 = 760000 

80. Example.— Multiply 4200 by 40. 

Multiplying in the usual way, we find 

42 00 ^^ product to be 168000. The result is 4200 

AQ the same as if we had multiplied the sig- .^ 

nificant figures together, and annexed the ^^ 



168 000 ^^^ ** *^« '^^^ "^ ^^ ^^"^ Am. 168000 

When there are naughts at the right of either factor 
or both^ multiply the other figures^ and annex to their 
prodiict as many naughts as are at the right of both 
factors. 

EZAMPL2B FOB PBAGTIOE. 



Find the value of the following : — 

1. 80632 X 10. 

2. 42635 X 100. 
8. 62 X 100000. 
4. 8641 X 1000. 
6. 6000 X 1000. 
6. 14000 X 10000. 



7. 28000 X 146. 
S. 976 X 26000. 
9. 16000 X 1600. 

10. 64700 X 39000. 

11. 839100 X 60000. 

12. 6287000 X 7800. 



13. One gold eagle iS worth $20; how many dollars are 6600 
eagles worth ? 

14. If 100 pounds make one hundred-weight, how many 
pounds in seventy-eight hundred- weight? 

15. Light travels 192000 miles in a second ; how many miles 
will it travel in 60 seconds ? 

16. What will 140 miles of railroad cost, at an average of 
$42900 a mile? 

m I I . 

79. What is the effect of amkezing a naught to a number? How, then, may wo 
multiply by 10, 100, 1000, && ?— 80. Multiply 4200 by 40 in the usual way. What 
other way of obtaining the result is there f When there are naughts at the right of 
either &ctor or both, what is the shiHrtest mode of prooeeding ? 
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17. If an army consnme 840 barrels of prOTisions in one daj, 
how many will it consnme in 1 year, or 365 days ? 

18. If sonnd travels 1120 feet in a second, how far will it 
travel in 20 seconds ? 

19. A farmer has 6 orchards, each containing 10 piles of 
apples. In each pile are 1200 apples ; how many apples in all ? 

20. Multiply 640 by 10; by 50; by 940: add the products. 

21. How much more is 6800 x 140 than 970 x 850 ? 

81. MULTIPLYINQ BY A COMPOSITB NuMBEB. — ^A Com- 

posite Number is the product of two or more factors 
greater than 1. 16 is a composite number, being equal 
to 8 X 2. 

W/ien the multiplier is a composite number^ we may 
either multiply by the whole at oncey or by its factors in 
turn. The result will be the same. Multiplication by a 
composite number may, therefoi'e, be proved by multiply- 
ing by its factors. 

Example. — ^Multiply 93 by 24. 

24 = 6x4* or, 8x3 or, 12x2 

93 03 . 93 93 

24 6 8 12 



372 668 744 1116 
186 4 3 2 

2232 2232 22^2 2232 

What are the factors of S3 — that is, what two numbers multiplied 
together produce 83 ? What are the factors of 108 ? 72 ? 44 ? 21 ? 
132? 35? 99? 42? 54? 49? 121? 

EXAMPLES FOB PBAOTIOE. 

In examples 1 — 6, first multiply by the whole multiplier; 
then prove the result by multiplying by its factors. 

1. What cost 63 firkins of butter, at $16 apiece? 

81. Wbat is a Composite Number ? How may we multiply by a oomposlt* 
number ? How may multlplicatioii by a composite number be proved ? 
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2. What is the weight of 84 harrels of flour, averaging 196 
pounds each ? 

3. How many hours in 865 days, there being twenty-four 
hours in one day ? 

4. If a person travels 96 miles a day, for 108 days, how far 
docs he travel in all? 

5. What will 27 miles of plank road cost, at $4200 a mile? 

6. How. many bushels of apples does an orchard of 107 trees 
yield, if each tree produces 12 bushels? 

7. What will 13 square miles of land cost, at $17 an acre, 
there being 640 acres in one square mile ? Ana, $141440. 

8. How many miles will a locomotive go in 7 daysrof 24 hours 
each, if it moves 29 miles an hour? Ans. 4872 miles. 

9. The earth moves in its orbit 68000 miles an hour. How 
far will it move in 365 days of 24 hours each ? 

10. In an orchard of 219 apple-trees, the average yield of each 
tree was 3 barrels of fruit, worth $3 a barrel. What was the 
whole yield worth ? Ans, $1971. 

11. A man owing $8213, gives in payment 5 horses valued at 
$175 each, 29 cows at $38 each, and $765 in cash. How much 
remains unpaid ? Ana, $5471. 

12. A ship, after sailing 23 hours east at the rate of 8 miles 
an hour, is driven west by a storm 10 miles an hour for 5 hours. 
At the end of the 28 hours, how far is she from where she 
started? Ans, 134 miles. 

13. In one year there are 31556929 seconds. How much does 
one trillion exceed the seconds in 1864 years? 

14. A man bought two farms; one of 87 acres, at $54 an 
acre ; the other of 101 acres, at $37 an acre. He paid $8140 ; 
how much was still due ? Ans, $295. 

15. If I give 3 horses, each worth $150, and 13 cows, each 
worth $56, for 50 acres of land, valued at $19 an adre, do I gain 
or lose, and how much ? Ans, Lose $228. 

16. If a man travels 47 miles a day for 5 days, and then goes 
64 miles a day for four days, how many more miles will he have 
to go, to complete a journey of 600 miles ? 
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82. Two pints make a quart ; bow many quarts in 8 

pints? 

If 2 pints make 1 quart, in 8 pints there are as many quarts as 2 is 
contained times' in 8. Here we are required to find how many times 2 is 
contained in 8. This process is called Division. 

83. Divudon is the process of finding how many times 
one number is contained in another. 



Division Table. 

Any number is contained in 0, times. 
1 in 1, once ; 1 in 2, twice ; 1 in 8, 8 times ; 1 in 4, 4 times, kc 



Sin 

2, once. 

4, twice. 

Oi, 8 times. 

8, 4 times. 
IQ, 6 times. 
12, 6 times. 
14, 7 times. 
18, 8 times. 
18, 9 times. 

20. 10 times. 

28. 11 times. 

24. 12 times. 



Sin 

8, once. 
61, twice. 

9, 8 times. 
12, 4 times. 
IJS, 6 times. 
18, 6 times. 
21, 7 times. 
24, 8 times. 
87, 9 times. 

80. 10 times. 

88. 11 times. 

86. 12 times. 



4in 

4, once. 

8, twice. 
12, 8 times. 
18, 4 times. 
80, Stimes. 
84, 6 times. 
88, 7 times. 
82, 8 times. 
88, 9 times. 
40,10time& 

44.11 times. 

48. 12 times. 



6in 

6, once. 
10, twice. 
15, 8time& 
20, 4 times. 
25, 5 times. 
80, 8 times. 
85, 7 times. 
40, 8 times. 
45, 9 times. 

60. 10 times. 

65. 11 times. 
80, 18 times. 



6in 

8, once. 
18, twice. 
18, 8 times. 
84, 4 times. 
80, -6 times. 
88, 8 times. 
42, 7 times. 
48, 8 times. 
64, 9 times. 

80.10 times. 

88.11 timM. 

72. 12 times. 



Tin 

7, once. 
14, twice. 
81, 8 times. 
88, 4 times. 

6 times. 

8 times. 

7time& 

8 times. 

9 times. 
70, 10 times. 
77,lltime& 
84,18 times. 



85, 
42. 
49, 
5«, 
88, 



8in 

8, oncei 
18, twice. 
24, 8 times. 
88, 4 times. 
40, 5 times. 
48, 8 times. 
68, 7 times. 
84, 8 times. 
78, 9 times. 
80, 10 times. 
88, 11 times. 
98, 18 times. 



9in 

9, once. 
18, twice. 

87, 8 times. 

88, 4 times. 
45, 6 times. 
64, 8 times. 
88, 7 times. 
78, 8 times. 
81, 9 times. 
90, 10 times. 
99, 11 times. 

108, 18 times. 



10 in 

10, once. 

80, twice. 

80, 8 times. 

40, 4 times. 

60, 6 timea 

80, 8 times. 

70, 7 times. 

80, 8 times. 

90, 9 times. 
100, 10 times. 
110, 11 times. 
180, 18 times. 



11 in 

11, once. 

88, twice. 

88, 8 times. 

44, 4 timeSi 

55, 6 times. 

88, 8 times. 

77, 7 times. 

88, 8 times. 

99, 9 times. 
110, 10 times. 
181, 11 times. 
188, 18 times. 



12 in 

18, once. 

84, twice. 

88, 8 times. 

48, 4 times. 

80, 6 times. 

78, 8 times. 

84, 7 times. 

98, 8 times. 
108, 9 times. 
180, 10 times. 
188, 11 times. 
144, 18 times. 



88. Solve the given example. Wliat are we here required to do? What is Uiis 
fmeesB called ?— 88. What is Division ? How many times is any number contained 
in Of How many times is 1 contained in any number t Bedte the Table. 
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84. The number to be divided, is called the Dividend; 
that by which we divide, the Divisor. The result, or 
number obtained by dividing, is called the Quotient. It 
shows how many times the divisor is contained in the 
dividend, 

86. When the divisor is not contained an exact num- 
ber of times in the dividend, what is left over is called 
the Bemainder. 5 in 1 7, 3 times and 2 over ; 1 7 is the div- 
idend, 5 the divisor, 3 the quotient, and 2 the remainder. 

86. The divisor is contained in __ 
the dividend as many times as it 4 in twelve, \ o~ ^ Z 4 

can be subtracted in succession 8 times. '1 ^ 4 = 

from the dividend. Dividing is, 

therefore, a short way of performing successive subtrac- 
tions of the divisor from the dividend, 

87. Division is generally denoted by a short horizon- 
tal line between two dots -r- ; the dividend is placed 
before it, and the divisor after it. 12 -h 4 is read, and 
denotes, twelve divided by four. 

Division is also denoted by a line, with the dividend above It and fhe 
divisor below it ; as, ^^. When there is a remunder, it is oflen placed 
over the divisor with this line between, and thus written as part of the 
quotient Thus : 17 -^ 6 = 3|. 

Division is also denoted by a curved line, placed between the dividend 
on the right and the divisor on the left ; as, 4)12. 

88. When the divisor is an abstract number, the 
quotient is of the same denomination as the dividend. 
12 men -j- 4 = 3 men; 12 apples -=-4 = 3 apples. 

89. Applications op Division. — ^Division is the con- 
verse of multiplication. The dividend corresponds with 

84. What is the number to be divided called ? What is the number we divide bj 
•ailed? What is the result obtained bj dividing called? What does the quotient 
show ? — 85. What is meant by the Remainder ? Give an example of these definitions. 
— 8d. How many times is the divisor contained in the dividend ? Dividing is a short 
way of doing what?— 87. How is division generally denoted? Hftw is 12-1-4 read? 
In what other way is division denoted ? How is a remainder often written ? What 
is the third way in which division may be denoted ? — 88. What denomination is the 
quotient, when the divisor is an abstract number ?— 89. Of what is division the con- 
verse ? With what does the dividend correspond ? The divisor and quotient ? 

3 
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the prodact, the diviBor and qaotient with the &ctors. 
That is, 

diridend = divisor x qaotieat 32 = 8 x 4 

Hence, dividend -S- divisor = quotient 32 -=- 8 = 4 

dividend -S- qaotient = divisor 32 -s- 4 = 8 

When, then, a product and one Victor are given, to 
find the other fector, divide the product by the given 
fiictor. 

90. We found in § 71 that the whole cost of any num- 
ber of articles equals the cost of one multiplied by the 
number of'articles. Hence, 

Divide the whole cost by the number of articles, to 
find the cost of one article 

Divide the whole cost by the cost of one article, to 
find the number of articles. 

MENTAL EXEB0ISE8. 

How many times is 6 contained in 25? In 40? In 80? 8 in 
48? rin494 8 in 12? 6 in 54? 7in21? 9in36? 12 in 
144? 10 in 70? 11 in 110? 12 in 48? 9 in 54? 11 in 121? 

8 in 57, how many times? (Ans. 7 times, and 1 over.) 2 in 
17? 3 in 14? 4 in 89? 6 in 83? 6 in 45? 7 in 18? 8 in 69? 
9 in 87? 12 in 65? 11 in 58? 

ilnd the quotient and remmnder : 37—10. 9-T-2. 66-T-6. 
66-5-11. 119-M2. 100-5-11. 89-5-10. 26-5-12. 62-5-9. 88-5-7. 
90-5-8. 704-6. 47-5-11. 59-5-6. 38-5-12. 

26-5-3. 57-5-12. lO-f-l. 36^10. 130-^12. 24-T-5. 53-^7. 
83-7-4. 33-5-8. 72-7-9. 101-M2. 102-5-11. 97-7-9. 19-5-8. 
40-;-7. 31-T-6. 90-7-12. 140-5-12. 42-5-9. 

1. 99 is a product; 11 is one of its factors; what is the other? 
(See § 89.) 

2. How many times is 7 contained in 7x6? 9 in 8x9? 

1 . — 

When a prodnot and one feetor toe given, liow ean we find the other fkotor t 
—90. When the whole cost and the number of articles are given, how can we find 
the cost of one article ? When the whole cost and the coat of one article are given, 
how can we find the number of articles? 
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8. The dividend is 121, the divisor 11 ; what is the quotient ? 

4. If 8 pencils cost 48 cents, how much is that apiece? 
(Bee § 90.) 

5. How often is 4 times 2 contained in 8 times 5 ? 

6. How many two-quart pitchers will 24 quarts of water fill? 

7. How many weeks m 56 days, there being 7 days in one 
week? 

8. How many albums at $3 each can be bought for $30? 
(See § 90.) 

9. K 96 cents are distributed equally among twelve beggars, 
how much will each receive ? 

10. How many dresses of ten yards each can be cut from a 
piece of calico containing forty yards ? 

11. A merchant lays out $72 for dresses, at $12 apiece; how 
many dresses does he buy? 

12. How many twelve-cent loaves can be bought for 182 cents ? 

91. Shobt Division. — When the divisor is 12 or less, 
the process is called Short Division. 

Rule. — Set the divisor at the left of the dividend^ with 
a curved line between. Begin to divide at the left. See 
how many times the divisor is contained in each figure 
of the dividend^ and set the qiAOtient under the figure 
divided. 

Example. — ^If 4 houses cost $12048, how much do they 
cost apiece ? 

They cost as many dollars apiece as 4 (the nmnber of ardcles) is con- 
tuned tunes in $12048 (the whole cost). Set the divisor at the left of the 
dividend ; begin to divide at the left. 

4 is not eontfuned in 1 ; see, therefore, how many a\i OftlQ 

times it is contained in the first two figures. 4 in 13, Z___ 

3 times. Set down 3 mider 2, the right-hand figure of 3012 

the two divided. 

4 in 0, tunes ; set it down. must never be 
omitted in the quotient, unless it is the first figure. Am, $3012. 

4 in 4, once. 4 In 8, twice. Am* $8012. 

91. When id the process called Short Division? Give the role. Illnstrate the 
rale with the given example. 
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KZAMPLS8 FOB PBAOTIOK. 

1. Divide eighteen thonsand and rax, by eiz. Ans. 8001. 

2. Divide 100208406 by two. Ans. 50104203. 
8. Divide ninety thousand and sixty-three, by three. 

4. Divide forty-five thonsand and five, by five. 

5. Divide 9876543201 by one. 

6. Divide seventy-two billion by 6 ; by 8 ; by 9 ; by 12. 

7. Divide 1800402068 by 2. 

8. Divide twenty thonsand eight hundred and four, by 4. 

92. Cabeting. — ^When all the figures of the dividend 
have been divided, if there is a remainder, set it down as 
such. If before this a remainder occurs, prefix it {in the 
mind) to the nextfiffure of the dividend^ and continue the 
division. This prefixing is called Carrying. 

Example. — How many stoves, at |12 apiece, can be 
bought with $25009 ? 

As nuiny storeB as $12 (the price of one stove) is ocmtained times in 
$25009 (the whole number of dollars). 

12 is not oontained in 2. 12 in 25, twice and , ,04 

1 over; set down 2 mider the 5, and cany 1. 12) 2 5 9 

12 in 10, tunes and 10 over; set down 0, and - — . - 

carry 10. 12 in 100, 8 tunes and 4 over; set Aru, 2 8 4, 1 
down 8, and carry 4. 12 in 49, 4 times and 1 
over ; set down 4 in the quotient, and 1 as remainder. Ana, 2084 stoves, 
and $1 over. 

93. Pboof of Drvisiox. — ^Dividend = divisor x quo- 
tient (§ 89). Hence, Multiply the divisor and quotient 
together; add in the remainder^ if there is any. If this 
remit equals the dividend^ the work is right. 

Example. — ^Prove the last example. ^2 

Multiply the quotient 2084 by the divisor 12. Add in the 95008 
remainder 1. The result equals the dividend ; hence the work 
is right \ 

25009 

93. If there is a remainder alter dividing all the flgores of the dividend, what 
mnst be done with itf If before this a remainder oocors, what most be done with 
it ? What is this prefixing called ? Solve the given example, showing how the re- 
mainders are carried.— M. How is division proved ? Prove the example in § 92. 
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Find the quotient : — 

1. 184766-5-2. Am. 92383. 

2. 312015—5. Am. 62403. 
8. 817643830662-^4. 

4. 902436421248-^6. 

5. 325276814796-5-3. 

6. 864647999637-5-7. 
r. 190034012867-5-6. 



8. 715784206- 

9. 487465834- 

10. 367324169- 

11. 269694625- 

12. 903528658- 

13. 117850860- 

14. 552819043- 



■8. 

•9. 

■12. 

•11. 

9. 

•12. 

•10. 



Jicm, 6. 
£em, 4. 
Mem. 5. 
Bern. 2. 
Sc/n, 1. 
JSem, 0. 
JRcm, 3. 



Diyr. Dividend. Quo. 
72)361296(5018 

72 X 6 = 360 



94. Long Division. — ^When the divisor exceeds 12, 
the process is called Long Division. 

96. In Short Division, we subtract and prefix the re- 
mainder to the next figure, in the mind. In Long Di- 
vision, we take the same steps, but write down all the 
figures used. 

Example. — ^Divide 361296 by 72, 

In long division, the quotient is set a^ 
the right of the dividend. B^inning at the 
left of the dividend, take as many figures as 
are required to contain the divisor. 72 is 
not contained in 3, or in 86 ; it is contained 
in 861, 5 times. Set 5 in the quotient as 
the first figure. 

Multiply the ^visor by 5 ; set the prod- 
uct under 861, and subtract. The remainder 
is 1, which (as in short division) we prefix, 
by bringing down 2, the next figure of the 
dividend. 

Now repeat the same steps. 72 in 12, times. Set in the quotient, 
and bring down 9, the next figure of the dividend. 72 in 129, once. Set 
1 in the quotient, multiply the divisor by it, and subtract the product firom 
129. The remainder is 57, to which bring down the next figure 6. 

Repeat again the same steps. 72 m 676, 8 times. Set 8 in the quo- 
tient, multiply the divisor by it, and subtract. There is no remainder, and, 
as all the figures of the dividend have been brought down, the work is 
finished. Am, 5018. 

860, 12, 129, and 576, are called Partial Diyidends. 

04. When is the prooess called Long Division ?— 85. As regards the mode of 
operating, what is the difference between Short and Long Division ? Divide 861286 
by 72, explaining the several steps in fkiU, and pointing oat the Ptartial Dividends. 



72 X 1 = 



72 X 8 = 



129 
72 

676 
576 
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96. We may not always, on the first trial, get the 
right quotient figure. 

. I^ on multiplying the divisor by any quotient figure, 
the product comes greater than the partial dividend, the 
quotient figure is too great, and must be diminished. 

If, on the other hand, on subtracting, we have a re- 
mainder greater than the divisor, the quotient figure is 
too small, and must be increased. 

72) 301296 (0 Thus, in the hist example, if we ny 72 is contained 
432 ^ times in 361, we get a product greater than the 
partial dividend, and must therefore diminish the quo- 
tient figure. 
If we say it is contahied 4 times, on multiplyhig 72) 361296 (4 
and subtracting, we get a remainder goeater than the 288 

divisor, and must therefore increase the quotient 

figure. 73 

97. If the divisor will not go into the partial dividend, 
set in the quotient, and bring down the next figure of 
the dividend. If several figures are brought down before 
the divisor will go into the partial dividend, set a nattgM 
in the quotient for each, 

EXAMPLES FOB PBAOTIOK. 

Find the quotient. Prove each sum (§ 93) : — 



1. 772326-r-321. Am. 2406. 

2. 705083-^-647. Am, 1289. 

3. 713513-T-89. Am, 8017. 

4. 938986-J-74. Am, 12689. 
6. 922623-J-39. Am, 23657. 

6. 961919-f-106879. Bern, a 

7. 16360358-f-6307. Bm,, 0. 

8. 829765304-^486. R&m, 8. 

9. 97329468-f-265. E&m, 3. 



10. 427864262-*-95. Rem, 7. 

11. 23981639-^349. Rtm. 4. 

12. 17286969-J-4208. Rm., 1. 

13. 9281746-^76. 

14. 6955070-J-1682. 

15. 3368956^49763. 

16. 62580797048-^8762.* 

17. 91429832306^45761. 

18. 110028314741-^89123. 



96. In the oonrae of the division, what indicates that the qnotient flgore most bo 
diminished? What shows that the quotient figure must be Increased? Give ex- 
amples.— 97. If the divisor will not go into the partial dividend, what must be done ? 
If several flgores are brought down before the dlviflw will go into the partial divi- 
Hend, what mnst be dona? 
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19. 171051980366-5-800089. 

20. 6r6344r-^ 678509. 

21. 73411659875-5-46398. 



22. 42563008104-^82664. 

23. 81000633357-^461805. 

24. 24639875555-=-5362. 



25. Divide 246515999541 by 28653. Ana. 8603497. 

26. Divide 11963109376 by 109376. Ans. 109376. 

27. Divide 166168212890625 by 12890625. Ana. 12890625. 

28. Divide 1521808704 by 6503456. Ana. 234. 

29. Divide 3278031150 by 46825. Bern. 200. 

80. Divide 4000102955925 by 800095. Bern. 100. 

81. Divide 8976014236 by 1280319. Bern. 978046. 

82. Divide 243166625648 by 3471032. Bern. 7856. 

33. Divide 9281746 by 27 ; by 44 ; by 98 ; by 294. 

34. Divide 7200651897 by 2498 ; by 76389; by 32174. 
85. Divide 8976014236 by 298701 ; by 4853684. 

98. Rule for DiTislon. 

1. Set the divisor at the left of the dividend. Take as 
raany figures at the left of the dividend as toitt contain 
the divisor^ and find how many times it toiU go into them.. 

2. If the divisor is 12 or less^ set this first quotient 
figure under the figure divided^ or under the right-hand 
figure of those divided^ if more than one are taken. Di- 
vide each figure of the dividend in tum^ carrying what is 
over, and setting each quotient figure under the figure 
divided. « 

3. If the divisor is over 12, set the first quotient figure 
at the right of the dividend. Multijply the divisor by it^ 
and subtract the product from the partial dividend. 
Bring down the next figure of the dividend. Find the 
next quotient figure^ mtdtiply^ and subtract^ as before. 
Go on thus, tiU all the figures of the dividend are brought 
down, 

4. Prove by multiplying quotient and divisor together^ 
and adding in the remainder if there is one. 

9S. Bedte the role for Division. 



56 Dinsiosr. 

■XAMPLK8 FOK PKACTIOS. 

1. The product of two Uctan is 67018164. One of the tacbon 
IS 9876 ; what is the other? (See § 89.) Ans. 6789. 

2. If 1264 acres of hind cost $21488, how much is that an 
acre? (See § 90.) 

3. How many barrels of pork, costing $24 a hairel, can be 
bon^t for $95160? 

4. If a merchant sells 221988 bnsheb of com in 12 m<Hiths, 
what is the average sale per month? 

5. The earth^s circomference is 25000 mfles; how loag wenld 
it take to tntTcrse it, at the rate of 200 miles a day? 

6. The cost of a certain railroad b $8490018. How long is 
Ihe road, if the average cost is $52086 a mile? 

7. A man worth $278195 in real estate, and $49990 in stocks, 
divides the whole eqnaDj among his wife, dz sons, and four 
daughters. What is the share of each? Ans. $29835. 

8. How many days win 128200 pounds of flour last a garrison 
of 641 men, allowing each man 4 pounds a day ? 

9. What number multiplied by 66 will produce 5148? 

10. Divide nineteen million into 9 equal parts, uln*. 2111111}. 

11. If 46 persons consume 158 pounds of flour every day, how 
long will 12482 pounds last them ? Aru. 79 days. 

12. How many firkins holding 56 iXKmds each will be required 
for putting down 49000 pounds of butter? 

13. There are 5280 feet in a mile. How many miles in 971520 
feet ? How many in 1943040 feet ? 

14. How many bales will 270630 pounds of cotton make, 
allowing 465 pounds to the bale ? 

15. If a tax of $44013645 is collected from six thousand and 
Ibrty-five towns, what is the average amount paid by each 
^own? Am. $7281. 

16. A forest containing 1995 trees was thinned by cutting 
down one tree in seven. How many trees were left ? 

17. There are 6 rows of cannon-balls, each containing 4 piles. 
If there are 76440 balls in all, how many in each pile ? 
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99. Dividing by a Compositb Number. — When the 
divisor is a composite number^ we may either divide by 
the whole at once or by its factors in turn. The result 
will be the same. Division by a composite number may, 
therefore, be proved by dividing by its factors. 

Example.— Divide 2232 by 24. 

24 = 6 X 4 or, 8 X 3 or, 12 x 2 

24)2232(93 6 ) 2232 8)2232 12)2232 

4 )372 3 )279 2 )186 
93 93 93 



216 



72 
72 



EXAMPLES FOB PBAOTIOE. 

In these examples, first divide by the whole divisor; then 
prove the result by dividing by its factors : — 

1. 63 gallons make a hogshead. How many hogsheads are 
there in 9828 gallons? 

2. If 1184 barrels of flour are divided equally among sixteen 
boats, what is the load of each? 

3. If a vessel sails 3168 miles in 82 days, what is her average 
rate per day ? 

4. Divide 681660 by 105 (7 x 3 x 5). 

5. Divide 160006 by 164 (11x2x7). 

6. Divide 793800 by 84 ; by 46. 

7. Divide 4044425 by 121. Divide 11298 by 42. 

8. Divide 2628628 by 56. Divide 88792 by 64. 

9. Divide 22600625 by 76. Divide 28416 by 96. 

100. The Tbite Remaindeb. — ^In dividing by factors, 
two or more remainders may occur, from which we must 
find the true remainder. Remainders are always units 
of the same kind as the dividends from which they arise. 

99. When the divisor is a composite number, wbat two modes of proceeding are 
there ? How, then, may division by a composite number be proved ?— 100. When 
two or more remainders occnr, in dividing by fectors, how (ian we find the true re* 
mainder f Illustrate this process with the given example. 
8* 
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11 )7464 

5 )678 

7 )135 

19 



Xem, 
6 

. .3x11 = 33 

2x6x11 = 110 

JVuerem. 149 



Ana, 19, 149 rem. 



Example.— Divide 7464 by 385 (11 x 5 x 7). 

DiTidmg by 11, we get 6 for 
the first remainder. Dividing by 
11 makes the miits in the quo- 
tient (678) 11 times greater than 
those of the ori^nal number. 
Hence 8, the remainder obtuned 
on dividing tlds quotient, must 
be multiplied by 11 to mtike its 
units of the same kind as those 
of the foimer remainder. In 
like manner, the quotient 185 is 
made up of units 6 times 11, or 

66, times greater than those of the ori^ual number. Hence 2, the re- 
mainder arising from this quotient, must be multiplied by 5 x 11. The 
three remainders bdng now of the same kind, we add them and get 149 
for the true remainder. Hence, 

To find the true remainder^ add to the remainder aris- 
ing from the first division^ each subsegwnt rem4zinder 
multiplied by aU the divisors preceding the one that pro- 
dicced it, 

EXAMPLES FOB PBAOTIOE. 

First divide by the whole divisor ; then prove the result by 
dividing by its factors, finding the true remainder : — 

7. 264086-2-98 (2x7x7). 

8. 47484-M65 (3 x 11 x 5). 

9. 89901-=-242 (2x11x11). 

10. 91189-5-162(2x9x9). 

11. 57212-2-198 (3 X 6 X 11). 

12. 43937-^245 (6x7x7). 

101. Naughts at the eight op the Divisor. — ^When 
there are naughts at the light of the divisor, the opera- 
tion may be shortened. 

Annexing a figure to a number, as we saw in § 25, throws its figures 
one place to the left, and thus multiplies it by 10. Consequently, cutting 
off a figure from the right of a number throws its remaining figures one 
place to the right, and thus^vides it by 10. So, cutting off two figures 
divides by 100 ; cutting off three, by 1000, Ac. Hence, 

101. What is the effect of cutting off a figure fh>m the right of a number ? What 
is the &tect of cutting off two figures ? Three ? 



1. 


223121-1 


1-27. 


Bern. 20. 


2. 


258289-i 


h35. 


JSem. 24. 


3. 


333398- 


1-48. 


Hem. 38. 


4. 


324496- 


1-54. 


JSem. 10. 


5. 


459774- 


r-64. 


Eem. 62. 


6. 


715154^ 


1-77. 


Hem, 55. 
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To divide a number by 10, 100, 1000, <fcc., cut off a% 
many figures at the right of the dividend as there are 
naughts in the divisor. The remaining figures are the 
quotient ; those cut off^ the remainder. 

4:200-f-10 = 420 4200-f-lOO = 42 4200^1000 = 4, 200 rem. 

102. The principle is the same in the case of any di- 
visor ending with one or more naughts. 

Example. — ^Divide 9710 by 2400. 

Divide by factors. />,.^ T?-^ 

2400 = 100 X 24. To ^^,^ . ,^^ ^^' . ^ 

divide by 100, cut off two 9710-;r 100 = 97 10 

figures from the right of 97-h 24 = 4 . . . 1 X 100 = 100 

the dividend. Dividing r-r-r 

the quotient thus arising f^^ ^«^- ^^^ 

by 24, and finding the 

true remainder, we get for Ann, 4, 1 1 rem, 

our quotient 4 and 110 

remtunder.* The result is the same as if we bad 

2400) 9710 (4 ^^^» ^^* ^^ *^® *^^ naughts of the divisor and two 
' Q^ ^ right-hand figures of the dividend, divided what 

remained, and annexed to the remainder the 
110 rem, figures cut off from the dividend for a true re- 

mainder. Hence the following rule : — 

Cut off the naughts at the right of the divisor^ and a^s 
many figures at the right of the dividend. Divide the 
remaining figures of the dividend by those of the divisor. 
If there is a remainder^ annex to it the figures cut off 
from the dividend; if not^ these figures are themselves 
the remainder. 

340)10310(30 1900)135^;f(7 9000 )2790^;? 

102 133 31 

11 2 

Ans. 30, 110 rem. Am. 7, 247 rem, Ans, 81, 47 rem. 

Give the rule for dividing a number by 10, 100, 1000, &c.— 102. Divide OTIO by 
2400, using the fectors of the divisor. What other way is there of arriving at the 
8ame result ? Give the rule for dividing when the divisor ends with one or more 
naughts. 



60 DIVISIOlf. 



KXAMPLEB FOB PBAOTIOB. 



Find the quotient : — 

1. 88r5432-j-10. 

2. 493268-s-lOO. 

8. 84310006700-^10000. 

4. 970000063002+1000. 

5. 8186200040-$-10000. 

6. 8800800800-1-100000. 
7.■^D000LXXX.-^X. 



8. 843670+560. ^«jii.310. 

9. 199301+1200. JRem. 101. 

10. 8815006+850. Bern, 6. 

11. 7294508+900. JRem.S. 

12. 8400099+280. ^^.99. 
18. 1788626+550. JSem.26. 
14.~VCCCC. + CL. Ans. 36. 



MzscBLLANEOus QUESTIONS. — ^Name the four fondamental rules. Ans, 
Addition, Subtraction, Multiplication, Division ; with these all calculations 
are performed. .What is Addition? Subtraction? Multiplication? Di- 
Tision ? What operation enables us to find a whole, when its parts are 
giren ? When the whole and one part are given, what operation enables 
us to find the other part ? What is the converse of addition ? Of mul- 
tiplication? 

What is the result of addition called? Name the three terms used in 
subtraction. Ana, Subtrahend, minuend, and difference. Define each 
of these terms. Name and define the three terms used in multiplicatioQ. 
Name and define the terms used in division. What is meant by the fac- 
tors of a product ? Which term in division corresponds with the product in 
multiplication ? With what do the divisor and quotient correspond ? At 
whichsidedo webegin toadd? To subtract? To multiply? To divide? 

What does the sig^ minus denote? On which side of it must the sub- 
trahend^be placed ? What does a horizontal line between two dots denote? 
On which side of this sig^ must the dividend be placed? What does plus 
denote ? What does an oblique cross denote ? What is the sign of equal- 
ity ? How is addition proved ? Subtraction ? Multiplication ? Division ? 
In what other waj may multiplication be proved ? Ana. By dividing the 
product bj the multiplier ; if the quotient equals the multiplicand, the 
work is right. 

What is a composite number? Give an example of an abstract com- 
posite number ; of a concrete composite number. How may we multiply 
or divide by a composite number? When we divide by factors, how do 
we find the true remainder ? What is the ^ortest way of multiplying by 
10, 100, Ac. ? How do we divide by 10, 100, Ac. ? When is division called 
Short, and when Long ? What difference is there in the mode of perform- 
ing the two operations? 
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MISOELLANEOUS EXAMPLES. 

I. Find the sam, then the difference, then the product, of 
843 and 8918 ; divide 8918 by 343. 

^ 2. How many times is 20000 contained in the difference be- 
tween eleven million and eleven billion? Avs, 549450 times. 
8. A United States senator receives $3000 a year. If he 
spends $8 a day, how much of his salary will he save in his six 
years' term, allowing 865 days to the year? Ana. $480. 

4. If a person has an income of $3285 a year, how much is 
that a day? 

5. A mile is 5280 feet. How many steps, of two feet each, 
will a boy take in walking 5 miles? Arts, 13200 steps. 

6. Divide the sum of 168483 and 849717 by the difference 
between 97234 and 46324, and multiply the quotient by nine 
times nine. Ana, 1620. 

7. If a man earns $1200 a year, and his yearly expenses are 
$860, how many years will it take him to lay up $5440? 

Ana, 16 years. 

8. A farmer buys 75 tons of hay, at $32 a ton. He pays for 

it in wheat, at $2 a bushel. How many bushels of wheat must 

he give? Ana, 1200 bushels. 

What was the whole oost of the hay ? How much wheat, at $2 a bushel, will 
poy forit? 

9. A merchant began business with $36000. At the end of 9 
years he was worth $61875. How much a year had he made? 

10. How many pounds of coffee, at 29 cents a pound, will pay 
for two hogsheads of sugar containing 1160 pounds each, at 19 
cents a pound? Ana, 1520 pounds. 

II. A person having $2879 in current bills, and $3997 in un- 
current, invests the whole in flour at $9 a barrel ; how many 
barrels can he buy? Ana, 764 barrels. 

12. Four partners commencing business put in respectively 
$8650, $9200, $7950, and $3000. At the end of a year the firm 
was worth $37875. Required their gain. Ana, $9076. 

13. If a man buys 746 barrels of flour for $8206, what must 
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he sell the whole for, to gain $1 a barrel ? How much is that a 
barrel ? Ana. $12 a barrel. 

14. A person willed $12000 to his wife, $800 to the poor, and 
the rest of his property to his six children in equal shares. If he 
was worth $71370, what was each child's share? Ans, $9845. 

Wliat was he worth in all ? How mach at tbis did he leave to his wife and the 
poor ? How much rematnedr Into how many porta must this he divided? 

15. A lady worth $48580 leaves her servant $550, her brother 
four times that amoxmt, and divides the rest of her property 
equally among her four sons and three daughters. How much, 
does each child receive? Ans. $6540. 

How mach does she leave to her servant? To her hrother? How much to 
both ? How much of her property is left ? Among how many is this divided ? 

16. Three partners divide equally their yearly profit, amount- 
ing to $17064. One of them divides his share equally among his 
four children ; what does each child get? Ana, $1422. 

17. An army of 4525 men had 103075 days' rations. At the 
end of 21 days, 500 men were captured. How many days after 
that did the rations last ? Ans, 2 days. 

How many rations did 4525 men consume in 21 days ? How many mtions then 
remained? After the captare,how many men were left? How long would the 
rations left support these men ? 

18. A garrison of 842 men had 63472 days' rations. After 
16 days a reSnforcement of 158 men arrived. How long after 
their arrival did the rations last ? Ans. 50 days. 

19. A person bought 97 acres of land at $51 an acre, and 111 
acres at $47 an acre. He paid $9539 cash, and for the balance 
gave 5 horses ; what was each horse valued at ? Ans, $125. 

What was the cost of the first piece of land? Of the second? Of both? How 
much cash was paid ? What remained due ? If 5 horses were valued at this amount, 
what was each horse valued at ? 

20. A hogshead containing 63 gallons of molasses was bought 
for 67 cents a gallon. 7 gallons having leaked out, the rest was 
sold at 76 cents a gallon. What was the gain ? Ans. 35 cents. 

21. In an orchard containing 659 trees, 41 trees bear no fruit. 
If the income from the orchard is $4944, and the apples bring $4 
a barrel, how many barrels on an average does each bearing tree 
produce ? Ans. 2 barrels. 
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22. A railroad forty miles long cost a million of dollars, all 
but fonr hundred. What was the cost per mile ? Ans, $24990. 

28. The dividend of a sum in division is 4719, the quotient 96, 
the remainder 16. What is the divisor? Ana. 49. 

Subtract the remainder from the dlyidend, and yon have the product of the 
quotient and divisor; then proceed according to § 8d. 

24. On dividing 784062 by a certain number, I get 807 for 
the quotient, and 499 remainder. What is the divisor? 

25. If 17 cows are worth $816, and each cow is worth as 
much as 6 sheep, what is the value of one sheep ? Ans, $8. 

26. An estate of $25101 was left to a family of four brothers 
and nine sisters. The brothers having given up their share to 
the sisters, how much did each of the latter receive? 

27. A farmer had 100 hens, four of which died ; if the re- 
mainder laid in one week four basketfuls of eggs, consisting of 
120 each, what was the weekly average for each hen? 

Relations of DiTidend, DItIsof, and Quotient, 

103. The quotient depends on both dividend and di- 
visor. If one of these is fixed, a change in the other 
changes the quotient. But, if both dividend and divisor 
are changed, these changes may neutralize each other, 
and the quotient remain the same. Thus : 

24 -5- 6 = 4 

Keep the same divisor ; then, 

Doubling dividend doubles quotient : 48 -~ 6 = 8 
Halving dividend halves quotient : 12 -f- 6 = 2 

Keep the same dividend ; then, 

Doubling divisor halves quotient: 24 — 12 = 2 

Halving divisor doubles quotient : 24 -j- 3 = 8 

Doubling or halving both dividend and 48 -f- 12' = 4 

divisor makes no change in quotient: 12 -4- 8=4 

108. On what does the quotieiit depend ? If either dividend or divisor is fixed, 
what is the effect of changing the other ? If both dividend and divisor are changed, 
what may follow? With the same divisor, what is the effect of doubling the divi- 
dend? Of halving the dividend? With the same dividend, what is the effect of 
doubling the divisor? Of halving the divisor? What is the effect of doubling or 
halving both dividend and divisor ? 



64 



DIVISION. 



104. From these examples we conclude that, 

L With a fixed divisor^ muUiplying tJie dividend by 
any number mvUipliea the quotient by that number^ and 
dividing the dividend divides the quotient, 

IL With a fixed dividend^ nvuUiplying the divisor by 
any number divides the quotient by that number^ and di- 
viding the divisor multiplies the quotient 

in. Multiplying or dividing both dividend and divisor 
by the same number does not change the quotient 

105. If we multiply one number by another, and then divide the 
product by the multiplier, we have the original number 

unchanged. Multiply 9 by 4 ; divide the product by 4, 9 x 4 = 36 

and we again have 9. 86 -^ 4 = 9 



Prime and Composite IVnmbers, 

106. Every number is either Prime or Composite. 

A Prime Number is one that can not be divided by 
any number but itself or 1, without a remainder; as, 
2,11,17. 

A Composite Humber is the product of two or more 
factors greater than 1, and is exactly divisible by each 
of its factors. 30 is a composite number = 2x3x5; it 
is, therefore, exactly divisible by 2, 3, and 5. 

107. The first hundred prime numbers are as follows: — 



1 


29 


71 


113 


173 


229 


281 


349 


409 


463 


2 


31 


73 


127 


179 


233 


283 


353 


419 


467 


3 


37 


79 


131 


181 


239 


293 


359 


421 


479 


5 


41 


83 


137 


191 


241 


307 


367 


431 


487 


1 


43 


89 


139 


193 


251 


311 


373 


433 


491 


- 11 


47 


97 


149 


197 


257 


313 


379 


439 


499 


13 


63 


101 


151 


199 


263 


317 


383 


443 


503 


17 


59 


103 


157 


211 


269 


331 


389 


449 


509 


19 


61 


107 


163 


223 


271 


337 


397 


467 


521 


23 


67 


109 


167 


227 


277 


347 


401 


461 


523 



104. State the principles deduced from these examples.— 105. What Is the effect 
of mnltiplying one number by another, and then dividing the prodact by the multi- 
plier ?— 106. Into 'vv^hat two classes are all numbers divided ? What is a Prime Num- 
ber ? What is a Composite Number t— 107. Mention the first ten prime numbers. 
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108. An Even Vnmber is one that can be divided by 
2 without remainder ; as, 2, 4, 6, Ac. 

An Odd Number is one that can not be divided by 2 
without remainder; as, 1, 3, 5, &c. 

109. A composite number is exactly divisible, 

By 2, when its right-hand figure is 0, or is exactly divisible by 2 ; as, 

. 80, 104. 
By 3, when the sum of its figures is exactly divisible by 8 ; as, 466 — ^the 

sum of its figures (4 + 6 + 6 = 16) being exactly divisible by 8. 
By 4, when its two right-hand figures are naughts, or are exactly divisible 

by 4 ; as, 600, 824. 
By 6, when it ends with or 6 ; as, 10, 26. 
By 6, when it is an even number and the sum of its figures is exactly 

divisible by 3 ; as, 744. 
By 8, when its three right-hand figures are naughts, or are exactly divisible 

by 8; as, 17000,3456. 
By 9, when the sum of its figures is exactly divisible by 9 ; as, 790146. 
By 10, when it ends with ; as, 850. 

» EZBBOISE. 

Tell which of the following numbers are even, and which 
odd ; which are prime and which composite. Select those that 
are exactly divisible by 2, by 3, by 4, by 5, by 6, by 8, by 9, 
by 10 :— 

1; 16; 825; 168; 450; 623; 2671; 62376; 9888; 19; 2967; 
85; 29000; 401; 1000101; 8700; 347; 123; 7002; 76408; 6003; 
10101001101201; 666; 10002; 1000. 

Prime Factors. 

110. The Prime Pactors of a composite number are 
the prime numbers (other than 1) which multiplied to- 
gether produce it. 2, 3, and 11, are the prime factors 
of 66, because 2x3x11 =66. 

111. The prime factors of a composite number are 
found by successive divisions. 

lOa What is an Even Number? What is an Odd Kamber?— 109. When is a 
composite nnmbex exactly divisible by 2 ? By 8 ? By 4 ? By 5 ? By 6 ? By 8 ? By 9 ? 
By 10 ?— 110. Wliat is meant by the Prime Factors of a composite number? Give 
an ezample.-~111. How are the prime factors of a 'Composite number found? 



66 Divisioir. 

Example. — ^Find the prime factors of 5460. 

As 6460 is an even number, we divide it by 2. The quo- 
tient, 2780, being an even number, we again divide by 2. 2) 5460 

The next quotient, 1366, is exactly divisible by 8, since the ^ 

sum of its figures is exactly divisible by 3 ; we therefore 2 ) 2730 

divide it by 3. The next quotient, 466, is exactly diviable 3) 1365 

by 6, since' it ends with 6 ; we therefore divide it by 6. The ^-r 

next quotient, 91, being exactly divisible by 7, we divide it 5 ) 455 

by 7. The next quotient, 13, is a prime number. The prime 7) 91 

factors required are the several divisors and the prime quo- ~ 

tient— 2, 2, 8, 6, 7, and 13. 13 

Proof. —% X2x3x6x7xl8 = 6460. 

112. RuLB. — 1. To find tJie prime factors of a com- 
poaite number^ divide it by its smallest prime factor; 
treat the Quotient in ths same tray, and continue thus 
dividing the successive quotients tiU a prime number is 
reached. The divisors and the last quotient are the prime 
factors required. 

2. Prove by multiplying th^ prime factors^ and seeing 
tohether their product equals the given composite number. 

When a quotient is reached for which a divisor can not readily be 
found, look in the Table on page 64, to see whether it is prime. If it is, 
the work is done. 
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1. Find the prime factors of 6006. Am, 2, 3, 7, 11, 13. 

2. Find the prime factors of 16. Of 24. Of 36. Of 60. 
8. Find the prime factors of 72. Of 90. Of 102. Of 111. 

4. Find the prime factors of 126. Of 155. Of 178. Of 234. 

5. Find the prime factors of 809. Of 404. Of 524. 

6. Find the prime factors of 1040. Of 1324. Of 6276. 

7. Resolve 7498 into its prime factors. Aim, 2, 23, 163. 

8. Besolve 28055 into its prime factors. Aii/i, 5, 31, 181. 

9. Resolve the following numbers into their prime factors: 
1764; 14641; 78900; 6432; 49750; 390625. 

Find the prime fiictors of M60. Prove this example.— 112. Becite the rule for 
flndhig prime foctors. When a divisor can not readily be found, what should be 
done? 
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* Cancellation. 

113. When one set of factors is to be divided by 
another, the operation may often be shortened by first 
rejecting equal factors. 

Example. — ^Divide 6x7x9x6 by 6x3x9x7. 

We may first multiply the factors of the dividend to- 
gether, then those of the divisor, and then divide the first 
product by the second. 

6x7x9x5= 1890 

5x3x9x7= .945 

1890 -f- 945 = 2 Ans. 

But we save work by setting the factors of ttie dividend 

above those of the divisor with a line between^ r^ecting 

egical factors from dividend and divisor^ and dividing 

what remains above the line by what remains below. 

Thus :— 

6x7x9x6 

6x3x9x7 

Rejecting 7, 9, and 5, ^^3^^^^ 

6-4-3 = 2 Ana. 

The answer must be the same as before, because rejecting a factor is 
diriding by that factor, and we learned m § 104 that dwiding both divi- 
dend and divisor by the same number does not change the quotient, 

114. On the same principle, the work may be short- 
ened when the factors of dividend, or divisor, or both, are 
composite numbers. 

Example. — ^Divide 18 times 21 by 14. 

Arrange as in the last example. Divide 18 9 3 
and 14 by the common factor 2. Then divide *a ^ ^y 
21 and 7 by the common factor 7. Multiply- ^ Z • == 27 Ans, 
ing the factors remaining in the divided, we ^^ 

get 27, Ans, ' ]J 

lis. When ono set of ftcton is to be divided by another, how may the operation 
often bo shortened ? niastnite this process with fho given example.-- 114 In what 
other case may the work be similarly shortened ? Show this with tiie given example. 
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115. The equal factors thus rejected from dividend and 
divisor are said to be cancelled^ and the process is called 
Cancellation. 

Since ^nc^Hhie is diTiding, 1 {noi 0) takes the place of a canoeDed 
factor. 

When the diyisor is all canceDed away, as in the last example, the 
product of the fiictors remaming in the dividend is the answer. 

For eyery factor rejected fimn the dividend we must re- 
ject an equal factor from tiie divisor, and ofi/yon« such equal ^^ ^^ Q 
fiictor. We must not, for mstance, caned two threes in the ^ i ^ 
chvisor for one three in the dividend. 1 fl 3 

The factors of the cKvidend, in stead of being placed — 

above those of the divisor, may be set at their ri^t with a Ant, 27 
vertical line between. Thus : — 

EXAMPLES FOB PBAOTIOE. 

Bring cancellation to bear in the following : — 

1. Divide2x3x8x5x7by2x4xl5. Ans. 14. 

2. Divide25x7xllx6by65x25x7. Am. 1. 
8. Divide8x7x2xllx21 by 7x2x3x7. Ans. 33. 
4. 40 X 39 is how many limes 10 x 13 ? Ans. 12. 
6. Dividend, 121 x 6 ; divisor, 33 x 22 ; required the quotient. 

6. How many times is S^ x 15 contained in9x 17x3x5x2? 

7. Divide 20x36x22x60 by3xllxl00. 

8. Divisor, 5 times 6 times 11; dividend, 6930; what is the 
quotient? 

9. Divide 99 x 360 x 865 by 11 x 73. Ans. 16200. 

10. Divide the product of 17, 10, 16, and 14, by the product 
of 2, 5, 34, 7, and 2. Ans, 8. 

11. How many boxes of raisins containing 12 pounds each, 
worth 20 cents a pound, will pay for 15 boxes of crackers, con- 
taining 16 pounds each, at 18 cents a pound? Ans, 18 boxes. 

12. How many barrels of coal holding 3 bushels each, at 30 
cents a bushel, must be given for 9 ten-pound boxes of soap, 
worth 12 cents a pound ? Am. 12 barrels. 

115. What Is said of the equal fhctors thns rejected? What is this process 
called? What takes the pluce of a cancelled &ctor? When the divisor is all can* 
celled away, what will the answer be ? How many factors mast be cancelled in the 
divisor for each fiictor rejected from the dividend? In what other way may the 
fectoro of the dividend and divisor be arranged ? 
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CHAPTER VIII. 

GREATEST COMMON DIVISOR. 

116. When one number is contained in another with- 
out remainder, the former is called a Divisor or Heasure 
of the latter; and the latter, a Hultiple of the former. 6 
is contained in 12 without remainder ; hence 6 is a divisor 
or measure of 12, and 12 is a multiple of 6. 

117. A Common Divisor, or Common Heasnre, of two 
or more numbers is any number that will divide each 
without remainder. Their Greatest Common Divisor, or 
Measure, is the greatest number that will divide each 
without remainder. 

2, 4, 6, and 12, are common divisors of 24, 36, and 48. 12 is their 
greatest common divisor. 

118. Numbers that have no common divisor except 1, 
are said to be prime to each other, 

Nmnbers prime to each other are not necessarily prime numbers. 16 
and 28 are prime to each other, yet are not prime nmnbers. 

119. A divisor of any number is also a divisor of every 
multiple of that number. 3 is a divisor of 6 ; then it is 
also a divisor of 12, 18, 24, and every other multiple of 6. 

120. A common divisor of two numbers is also a divi- 
sor of their sum and of their difference. 3 is a common 
divisor of 12 and 21 ; then it is also a divisor of their 
sum (33), and of their difference (9). 

121. To find the greatest common divisor, when the 
numbers are small, resolve them into their prime factors^ 
and multiply together those factors that are common. 

lift. When is one nnmbcr called a Divisor or Measure of another f When is one 
nnmber called a Maltiple of another? Give examples.— 117. What is a Common 
Divisor of two or more nombers ? What is the Greatest Common Divisor of two or 
more numbers? Give examples.— 113. When are nmnbers said to be prime to each 
other ? Are numbers prime to each other necessarily prime numbers ? Give an ex- 
ample.— 119. Of what Is a divisor of any number also a divisor ? Give an example.— 
120. Of what is a common divisor of two numbers also a divisor ? Give an example. 
^12L How may we find the greatest common divisor, when the numbers aro small ? 
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Example. — Find the greatest common divisor of 72, 
108, and 180. 

72 = 2x2x2x3x3 
108 = 2x2 x3x3x3 
180 = 2x2 x3x3x5 

The oonmioii factors are 2, 2, 8, and 8 ; and their product, 86, is the 
greateit oomiiKni divisor. 

SXAMPLSS FOB PBAOTIOE. 

mnd the greatest common divisor of the followiag: — 



1. 09 and 72. Am. 9. 

2. 54 and 90. 

a. 147 and 189. Am. 21. 

4 96 and 264. Am. 24. 

5. 120 and 180. 

6. 144 and 192. Am. 48. 



7. 86, 108, and 252. 

8. 66, 154, and 220. 

9. 120, 185, and 255. 

10. 48, 208, and 224. 

11. 40, 60, 100, and 140. 

12. 26, 104, 180, and 234. 



122. When the numbers are large or not easily re^ 
solved into factors, we use a different method. 

Example.— 'What is the greatest common divisor of 

475 and 589 ? 

475)589(1 
Divide 889 by 476. If there were no 4.1^5 

remainder, 476 would exactly divide both, — 7\ jhr /j 

and woidd be the greatest common divisor. 114) 475 (4 

But, as there is a remainder, divide the last 456 

divisor by it Again there is a remainder, ~Yo\ iiAf/i 

19. Divide the last divisor by it. There is ^ ii a 

now no remainder, and 19, the last divisor, ^^^ » 

is the greatest common divisor sought 

that 19 is a common divisor of 476 and 689, is 476 h- 19 = 26 
proved by dividing thoise numbers by 19. 689 -s- 19 = 31 

That 19 is the gr^aieat common divisor is proved thus : — 
Any number that is a divisor of 476 and 689, 
is also a divisor of their difference, or 114 (§ 120), 

also of 4 times 114, or 466 (§119); 
and any number that is a divisor of 476 and 466, 
is also a divisor of thdr difference, 19. 

122. When do we use a dlfEieront method f ninstrate this method with the given 
example. How is it proved that 19 is a common divisor of 475 and 688 f How Is It 
proved that 19 is their greatest common divisor? 
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Now, as the divisor of the original numbers must also be a 
divisor of 19, they can have no greater conmion divisor than 19. 

123. Rule. — 1. To find the greatest common divisor 
of two numbers^ divide the greater by the less ; if there is 
a remainder^ divide the last divisor by it, and so proceed 
till nothing remains. The last divisor is the greatest com- 
mon divisor, 

2. To find the greatest common divisor of more than 
two numbers, proceed as above with the two smallest first, 
then with the divisor thus found and the next largest^ and 
so on till all the numbers are taken. The last common 
divisor is the one sought, 

EXAMPLES FOB PBAOTIOB. 

Find the greatest common divisor of -the following : — 



1. 365 and 511. Am, 73. 

2. 864 and 420. Ana, 12. 
8. 775 and 1300. Am, 25. 
4. 2628 and 2484. Am, 36. 
6. 2268 and 8444. Am. 84. 

6. 14, 18, and 24. Am, 2. 

7. 837, 1134, 1347. Am. 8. 

8. 78, 52, 13, 416. Am, 18. 



9. 1242 and 2323. 

10. 6409 and 7395. 

11. 10353 and 14877. 

12. 285714 and 999999. 

13. 506, 707, and 4343. 

14. 154, 28, 348, and 84. 

15. 6914, 896, and 5184. 

16. 3885, 5550, and 6105. 



17. A fanner wishes to bag 845 bushels of oats, 483 of barley, 
and 609 of com, using the largest bags of equal size that will 
exactly hold each kind. How many bushels must each bag hold? 
How manj bags will he need? Ans. 3 bu. 479 bags. 

The nnmber of bushels each hag mast hold, will be the greatest common divisor 
of the given nombers. Then, how many bags holding 8 bnshels each will it take to 
hold 845 bushels ? How many, to hold 488 bnshels ? How many, to hold 609 bush- 
els ? How many bags will it take in all ? 

18. A man owning four farms, containing 45, 100, 55, and 115 
acres, divides them into equal fields of the largest size that will 
allow each farm to form an exact number of fields. How many 
acres in each field? How many fields does he make ? 

1^ Bedte the rale for finding the greatest commoti divisor of two nnmbera. 
How do you find the greatest common divisor of more than two numbov? 
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CHAPTER IX. 

LEAST COMMON MULTIPLE. 

124, A Multiple of a number is any number that it 
will exactly divide. 4, 6, 8, &c., are multiples of 2. 
Every number has an infinite number of multiples. 

126. A Oommon Multiple of two or more numbers is 
any number that each will exactly divide. 12, 24, 86, 
&c.y are common multiples of 3 and 4. 

126. The Least Common Multiple of two or more num- 
bers is the smallest number that each will exactly divide. 
12 is the least common multiple of 3 and 4. 

127. A common multiple of two or more numbers may 
always be obtained by multiplying them together. If 
the numbers are prime to each other, this product is their 
least common multiple. 

128. A common multiple of several numbers must 
contain all the prime factors of each number taken sepa- 
rately. But a prime factor of one of the numbers may 
also appear in another; and factors thus repeated the 
least common multiple excludes. Hence, the least com- 
mon multiple is the product of the prime factors common 
to two or more of the numbers^ and such factors of each 
as are not common. 

Example. — ^Find the least common multiple of 12, 15, 

18, and 24. 

Write the numbers in a horizontal line. 2 is a prime factor of three 
of them, and will be a factor of tiie least common multiple ; divide by it, 

124. What is a Multiple of a number ? How many multiples has every nambw? 
— 12& What is a Common Multiple of two or more nombers ?— 128. What is the 
Least Common Multiple of two or more nnmbers ? Give an example.— 127. How 
may a common multiple of two or m<nre ntunben always be obtained ? In what case 
will this product be their least common multiple ?— 128. Of what is the least common 
multiple of several numbers the product ? Solve the given example, explaining eadi 
step. 
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setting down the quotients, and 16, which is not exactiy divisible. 2 is a 
prime factor of two of the numbers in the second line ; divide by it, setting 
down the quotients, and 15, which is not exactly divisible. 8 is a prime 
factor of all the numbers in the 



third line; divide by it, and set 
down the quotients. There is 
no need of dividing further, as 
no number will exactly divide 
more than one of the numbers 
in the fourth line. 6, 8, and 2, 
are the remaming factors of the 
original numbers ; and the prod- 
uct of these and the divisors 

(which are ihe common factors) will be the least common multiple ro- 
quired. 2x2x8x6x8x2 = 860 ^n«. 

129. When one of the given 



2 )12, 15, 18, 24 

2 )6, 15, 9, 12 

3 )3, 15, 9, 6 

1, 5, 3, 2 

2x2x3x5x3x2= 360 Ans. 



2) It, 15, 18, 24 

3 )15, 9, 12 

5, 3, 4 

2x3x6x3x4= 360 Ans. 



numbers is a factor of another, any 
multiple of the latter must of course 
contain the former, and the former 
number may therefore be canceled 
at the outset Thus, in the last ex- 
ample, 12, being a laictor of 24, may 
be cancelled. Proceeding as before, 
we get the same result with less work. 

130. Rule. — 1. Write tJie numbers in a horizontal line. 
Divide hy any prime nurnber that will divide two or 
more of them without remainder^ placing th>e quotients 
and the numbers not exactly divisible in a line below, 

2. Proceed with this second line as with the first; and 
so continue till there are no two numbers thai have a comr 
mon divisor greater than 1. The product of the divisors 
and the numbers in the lowest line will be the least comr 
mon multiple. 



SZAMPLES FOB PBACTIOB.. 

Find the least common multiple of the following: — 



1. 87 and 41. (See § 127.) 

2. 23 and 39. Ans, 897. 

3. 19, 17, and 5. 

4. 2, 4, 6, and 8. (See § 129.) 



5. 11, 77, and 88. Ans, 616. 

6. 24, 180, 46, 60. Ans, 360. 

7. 10,. 20, 60, 26. Ans, 100. 

8. 48, 20, 21, 24. Ans. 1680. 



129. When one of the given nnmb«fs is a fector of another, how may the opera- 
tion bo shortened ? — ^180 Give the rule for finding the least common multiple. 

4 
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9. 88, 209, 17, 19, 84. 

10. 99, 18, 11, 26, and 100. 

11. 34, 88, 75, and 99. 

12. 375, 10, 8, 12, and 13. 

13. 24, 20, 18, 16, 15, and 12. 



14. 9, 15, 86, 186, and 162. 

15. 144, 48, 80, and 36. 

16. 125, 850, 150, and 75. 

17. 9, 17, 12, 8, 21, 80, and 16. 

18. 141, 235, 829. An8. 4935. 



19. What is the greatest number that will exactly divide 120 
and 150 ? What is the smallest number they will exactly divide? 

20. Find the smallest number that exactly contains 78, 156, 
and 390. Find the greatest number exactly contained in them. 

21. Find the least common multiple of the first eight even 
numbers. Aru. 1680. 



CHAPTER X. 

COMMON FRACTIONS.' 

131. How FEAcnoH-s abise. — ^When a whole is di- 
vided into two equal parts, each of these parts is called 
one half. 

When a whole is divided into three equal parts, one 
of these parts is called one third; two are called two 
thirds; &c. 

Third I T hird , TMrd 

When a whole is divided into ^owr equal parts, one of 
these parts is called one fcmrth (or quarter) ; two are 
called i^t^o^cmr^A^; thre^^ three fourths; &c. 

Fonrth | Fourth | Fonrth | Fotirth 

In the same way we get ffths^ aixthSj sevenths^ &c., 
by dividing a whole into^t?e, ««b, seven^ &c., equal parts- 
The name is taken from the number of equal parts into 
which the whole is divided. 

18t How do we get halves ? Thlrdaf Fourths f Fifths? Sixths t Seyenthsf 
From what is the name taken f 
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132. The value of these equal parts varies acoordmg to their number. 
The more parts the whole is divided into, the smaller they must be. One 
half of a thing is greater than one third, one third tiian one fourth, as is 
shown by the above lines. 

133. These equal parts into which a whole is divided, 
are called Fractions. 

134. Kinds. — There are two kinds of Fractions, Com- 
mon and DecimaL When we use the word fraction 
alone, we refer to a Common Fraction. 

135. How Common Fbactions are wbittbn. — ^Leam 
how common fractions are expressed in figures : — 



One half \ 

One third \ 

One fourth (quarter) J 
One two-hundredth -^ 
One thousandth y^^ 



Five thirteenths 
Three twenty-seconds 
Twenty sixty-firsts |^ 

Three thousandths yAit 
Six twelve-hundredths -^i^ 



It will be seen that a common fraction, expressed in 
figures, consists of two numbers,, one below the other, 
with a line between. 

The^number below the line is called the Benominator. 
It shows into how many equal parts the whole is divided, 
and therefore gives name to these parts. 

The number above the line is called the Numerator. 
It shows how many of the equal parts denoted by the 
Denominator are taken. 

The Numerator and the Denominator, taken together, 
are called the Terms of the fraction. 

f is a fraction. 6 and 6 are its Terms. 6 is the Denominator, and 
shows that the whole is divided into <ix equal parts, making each part one 
mxJth, 5 is Hie Numerator, and shows^ that fiat of these equal parts are 
taken. In reading, name the Numerator first— ^v^ «tx^. 

182. On what does the valae of these equal parts depend? Which is greater, 
one half of a thing or one third ? One third or one fourth ? — ^188. What are the equal 
parts into which a whole is divided called?— 134 How many kinds of fractions are 
there? What are they called?— 18& Show by the given examples how common 
fractions are written. Of what does a common firaction, expressed in figures, con- 
sist? What is the number below the line called? What does it show^ What is 
the number above the line called? What does it show ? What are the numerator 
and denominator, tj&en together, called ? Give examples of these definitions. 



y 
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EXEBOISB. 

Read these fractions. Then name the numerator and the de- 
nominator, and tell what e«ih shows: — 

Write the following fractions in figures : — 

9. Seventy-three seventy-thirds. 

10. One hundred and two four- 
teen-himdred-and-fifths. 

11. Sixty-seven forty-thousand- 
five-hundredths. 

12. Four hundred and two ten- 
thousandths. 

13. Nineteen aix-hundredths. 



1. Ten elevenths. 

2. Thirteen halves. 
8. Twenty millionths. 

4. Seventy thousandths. 

5. Eighty sixty-firsts. 

6. Twelve billionths. 

7. One hundredth. 

8. Four twenty-seconds. 

136. Definitions,— An Int^er is a whole number ; 

as, 1, 2. 

A Traction is one or more of the equal parts into which* 

a whole is divided ; as, ^, f . 

A Proper Fraction is one whose numerator is less than 

its denominator ; as, J, |. 

An Improper Fraction is one whose numerator is equal 
to or greater than its denominator; as, f, \, 

A Mixed Hfumber is one that consists of a whole num- 
ber and a fraction ; as, 7J (^evew and a half).. The whole 
number iis called the integral part. 

A Compoimd Fraction is a fraction of a fraction ; as, 
J off, f of i off 

A Complex Fraction is one that has a fraction in one 
or both of its terms ; as, 

t One half divided £f Four and two thirds divided 

9 hymne, ^ by five sixths, 

186. What is an Integer? Wliat is a Fraction? Wluit ia a Proper Fraction? 
What is an Improper Fraction? Whatia a Mixed Nomber? What is meant by 
the integrtd partot a mixed nnmber? What is a Oomponnd Fraction? Vhaft 
is a Complex Fraction ? 
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A fraction is said to be inverted^ when its terms are 
interchanged ; ^ inverted becomes |. 

137. Principles. — A fraction indicates division (§ 87). 
The fractional line is the line used in the sign of divi- 
sion -T-. The numerator is the dividend, the denominator 
is the divisorj the value of the fraction is the quotient. 
Hence the same principles apply as in division (§ 104). 

I. Multiplying the numerator hy any number multiplies 
the fraction by that number^ and dividing the numerator 
divides thej^action, 

n. Multiplying the denominator by any number di- 
vides the fraction by that number^ and dividing the de- 
nominator multiplies the fraction. 

in. Multiplying or dividing both numerator and de- 
nominator by the same number does not change the value 
of the fraction. 

138. A fraction indicates division. Hence, if numera- 
tor and denominator are equal, the value of the fraction 
is 1 ; because any quantity is contained in itself once. 
If the numerator is greater than the denominator, the 
value of the fraction is greater than 1 ; if less, less than 1. 

Heace, the value of every improper fraction must be 1 or more than 1 ; 
that of every proper fraction, less than 1. 

139. Any whole number may be thrown into a frac- 
tional form by giving it 1 for a denominator. 7 = f . 
9 = f . It is clear that dividing a number by 1 does not 
alter its value. 

BXEBOISE. 

Read the following. Tell what kind of fraction each is. In 
the third line, tell whether the valne of each fraction is greater 
or less than 1 : — 

^ ' " - ' - M.^—. ■■■IW^I- ■ ■■■■■■ ■■■ ■■■ I m— - ■■ ■ M ■! ■ ^— ^^ I ■! ■ ■ ■ I ■! I ■ ■ ■ 

When is a fraction said to be ini;6r^«^{f— 187. What does a fraction indicate? 
What corresponds with the dividend? What, with the divisor? What, with the 
quotient ? To what, then, do the principles of division apply ? Eecite the three prin- 
ciples that apply to fractions.— 188. When is the value of a fraction 1 ? When is it 
greater than 1 ? When is it less than 1? What must be the value of every im- 
proper fraction? Of every proper fraction ?— 189. How may any whole number 
be thrown into a fractional form ? 



78 COMMON FBACnONS. 

|ofJV. * of A of A. Mr. iof\{. 12f. 
61- 8| . 6004 f off 18f i 

H' T* 50^- 2170" ~li' ioff 

»• if. ih «. *. f W. :i?Wr. «. 
Throw 7 into a fractional form ; 19 ; 871 ; 100? ; 11 ; 6. 

MENTAL EXBBOISES ON FBAOTIONS. 

1. How many halves in 1 whole? How many thirdfl? How 
many fonrths? How many tenths? How many fiftieths? How 
many thousandths? 

2. How many halves in 1? In 2? In 3? In 4? In. 10? 
In 100? In 1000? In 100000? How do you find how many 
halves there are in any number ? Ans, By multiplying it by 2. 

8. How many thirds in 1? In 2? In 3? In 5? In 12? 
In 100 ? In 400 ? In 6000 ? How do you find how many thirds 
there are in any number? Am. By multiplying it by 8. 

4. How many fourths in 1 ? In 2? In 6? In 8? In 11? 
In20? In200? How many fifths in 1 ? In9? In4? In800? 
How do you find how piany fourths there are in any number ? 
How do you find how many fifths? 

6. How many Edxths in 1 ? In 5? In 8? In 10? In 12? 
How many sevenths in 1 ? In 4? In 6? In 7? In 11? How 
many eighths in 1 ? In 9? Inl2? In5? In200? Howmany 
ninths in 1? In 9? In 12? 

6. How many elevenths inl? In 11? In 12? How many 
twelfths in 1? In 6? In 9? In 11? In 12? How many tenths 
inl? In 11? In 17? In 176? In 84? In 71? Howmany 
hundredths in 1 ? In 5? In 12? In 88? In 45? 

7. How do you get half of a thing ? Ans. By cutting it into 
two equal parts. How do you find half of a number? Am, By 
dividing it by 2. How much is half of 4? Of 6? Of 10? 
Of 18? Of 24? Of 7? (Am.H.) Of 9? Of 11? 

8. How do you get one third of a thing? Am, By cutting it 
into 8 equal parts. How do you find ) of a number? Am. By 
dividing it by 8. What is i of 9? Of 27? Of 11? iAm.^.) 
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9. How do yoa get ^ of a thing? How do you find ^ of a 
number? How much is i of 24? Of32? Of86? Of 45? Ofl9? 

10. How do you find f of a number? How do you find i? 

11. How much is f of 40? J of 42? f of 84? i of 72? 
J of 99? T^-ofSS? ^ of 132? TijofllO? ^of60? ^ of 
96? TVofl32? T^ofl44? ^oflO? ^JyOflOO? yjT^ofnoO? 
T^ of 4500 ? 

12. How much is f of 12 ? Ans, One fourth of 12 is 3 ; and 
three fourths are 3 times 8, or 9. 

Howmuchisf of6? fofl4? |of25? foflS? Aof44? 
A of 24? A of 40? }of48? |of36? | of 72? ^ of 132? 

13. What part of 2 is 1 ? (Ans. i.) What part of 3 4s 1 ? 
(Ana. i.) What part of 6 is 1 ? What part of 5 is 2 ? (Ans. |.) 
What part of 5 is 3 ? What part of 7 is 1 ? What part of 7 is 6 ? 

14. How many half-pence in 9 pence ? 

15. How many quarters of beef in 12 oxen ? 

16. If I cut 10 oranges into sixths, how many pieces have I ? 

17. A vessel containing 48 passengers was wrecked, rfg of 
the passengers escaped. How many escaped, and how many 
perished? 

18. If a pound of coffee costs 40 cents, what will half a pound 
cost ? i of a pound ? -^ of a poxmd ? 

19. A boy having 60 marbles lost -fg of them, gave ^ away, 
and kept the rest. How many did he lose, g^ve away, and keep? 

20. If i of a ton of coal costs $3, what will a ton cost ? Half 
a ton? 

140. Fractions may be reduced, added, subtracted, 
multiplied, and divided. 

Redaction of Fractiohs. 

141. Beducing a fraction is changing its form without 
changing its value. 

140. What operationB may b6 perfonned on fractions ?— 141. What is meant bj- 
liKladng a fraction ? 
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142. Casb I. — To reduce a fraction to its lowest terms. 
A fraction is in its lowest terms when its numerator 
and denominator have no common divisor greater than 1. 
Example. — ^Reduce 4-| to its lowest terms. 

Dividing both numerator and denonunatpr by the same nmnber does 

not alter the yalue of the fraction (§ 187). We 
Y therefore divide by their 
common factors in succes- 
sion. Dividing by 5, we 
get 1^^. Dividkig the terms 
of tbjs fraction by 8, we 
get ^. This is the answer, 
since its terms hare no conmioQ divisor but 1. 



45) 75 (1 
45 



30) 46 (1 
30 






15)30(2 
30 



In stead of dividing as above, we might have 
found the greatest common divisor (§128), and 
divided by it at once. This is the b^t method, 
when the numbers are large. 

RiTLE. — Divide numerator and denominator succes- 
sively by every factor common to both. Or^ divide them 
at once by their greatest common divisor. 



EXAMPLES FOR PRAOTIOB. 



Beduce 

1. 1. 

2. f 

8. ■^. 

4- a- 

6. f}. 

«• H- 

9. ff- 
10. 1^. 
11> JtJ' 



the following 

12. ^. 

18. Hi- 

14. m- 

15. Vft. 

16. m- 

18. Hi' 

19. m- 

20. Iff. 

21. tVA 

22. yHt 



fractions to their lowest terms : — 

23. fW. Am. m 

24. m- 4ns. ^ 

25. .ff^. Ans. e 

26. jj||. Ans. ft 

27. ilH' 4n8. ff, 
Ans. f 28. Ilff . Ans. ^ 
Ans. J. 29. Jiff. Ans. 
Ans. j. 30. filJ. Ans. ffj 

Ans. if. 31. }ff|. Ans. fjf 
Ans. -f^. 

^^' tJt- 



32. ,/^. Ans. AVt 

33. fSif. 4ns. m 



142. What is tho first case of redaction of Anetions? When is a fraction in its 
lowest terms ? Solve the given example, explidning the steps. What other method 
is shown ? Bedtc tho mlo for reducing a fhiction to its lowest termsii 



BBDUCTION OF IMPKOPEB FSAGTIONS. 
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143, Case IL — To reduce an improper fraction to a 
whole or mixed number. 

A &action indicates division. The numerator is the 
dividend, the denominator is the divisor. To find the 
^^ quotient, that is the value of the fraction, we have only 
to divide, as indicated. 

ExAMPi^B 1. — ^Reduce ^ to a whole or mixed number. 

27 -^ 9 = 3 Am, 
ExAMPLB 2, — ^Reduce ^ to a whole or Qiixed number. 

30 -^ 9 =; 3f = 3| A^is. 

Rule. — Divide the numerator hy the denominator. 

If there is a remainder, the answer is a mixed number; if not, a wholes 
number. If the answer is a mixed number, the fractional part must b« 
reduced to its lowest terms. 



EXAMPLES FOB PBAOTIOE- 



Reduce these 

1. }. 

2. -v. 
8. V. 
4. W. 
6. W. 

8. W. 

10. y. 

11. «. 

12. V. 

13. ^^. 

14. W. I 



fractions to whole or mixed numbers : — 






15. W- 

16. W. 

17. W. 

18. iiui. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



Wi^. 









Am, lOff. 

Am. 18J. 

Ana. 45^. 

Ans. 89}f. 

Am, 84^. 

Am, 90}{. 

Am, 92f 

Am. 82^. 

Am, 81xfr- 

An\, 596Hi* 

Am, 26. 

Am, 2003|. 

Am. 857H- 
Am, 57tt. 



29e 

80. 
81. 
82. 
83. 
84. 
85. 
86. 

87. 
88. 
39. 
40. 
41. 
42. 






m' 



■lg«87 

» 8 
4 B88S 

Tnmr 



3.iA0 



JUosft 

68 



«f 






14SL What is the second case of redaction of fractions ? What does a fraction in- 
dicate ? With what do the nmnerator and denominator correspond ? How may we 
find the quotient,— that is, the value of the fraction? Give the rule for reducing an 
Improper fraction to a whole or mixed number. Give examples. 

4* 
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COMMON FRACTIONS 



9 

45 fifths. 
3 fifths. 

^ fifths. 



144. Casb HL — To reduce a mixed number to an imr 
proper fraction. 

Example. — ^Reduce 9f to an improper frac- 
tion. 

The denommator of the fraction bdng 6, we reduce to 
fifths. In 1 there are 6 fifths, and in 9 nine times 5 fifths, 
or 46 fifths. 46 fifths and 8 fifths make 48 fifths. Am,^, 

Proof, V = 48 4- 6 = 9 J 

BiTLE. — 1. Multiply the whole number by the denomi- 
nator of the fraQtion^ add in the numerator^ and set their 
sum over the denominator. 

2. I^'ove by reducing the improper fraction obtained 
back to a mixed number. 

145. To rednce a whole number to an improper frac- 
tion with a given denominator, the process is the same, 
except that there is no numerator to add in. Multiply 
rhe whole number by the given denominator^ and set the 
product over the denominate. 

Example. — ^Reduce 9 to fifths. 

9 X 6 = 45 Am, ^. 



EXAMPLES FOB PBAOTIOE. 

Reduce the following to improper fractions; prove each: — 



1. 12f Arts. V. 

2. 1^. Atis. V. 

3. 24^. 

4. 19H|. 



5. 7A. 

6. nn^. 

r. 37|i. 
8. 41^. 



9. r63H. 

10. 3761|. 

11. 81}{f. 

12. 1234{). 



13. 84jyyi. 

14. 484^. 
16. 296J|. 

16. 8,yWlr. 



IT. Reduce 13 to a fraction with 7 for its denominator. Am.^ 

18. How many 89ths in 746 ? In 29^ ? In 450 ? 

19. Reduce 26 to fortieths. To fiftieths. To sixtieths. 

20. How many quarters of beef in 1225 oxen? 

21. Reduce 387 to nineteenths. To eighty-fifths. 



144 What is tho third case of redaction of fhictions ? Solvo and prove the given 
example. Recite the ralo for reducing a mixed number to an improper fraction. — 
14& How does the operation differ, when a whole number is to be reduced to an im- 
proper fraction? Becite the rule. Give an example. 
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146. Case IV. — To reduce a fraction to higher terms. 
A fraction is reduced to lower terms (§ 142) by divi- 
sion^ to higher terms by multiplication. 

Example. — ^Reduce f to twenty-fourths. 24 ■— 4 = -6 

Multiplying both numerator and denominator by the 
same number does not alter the value of the fraction. 8 x e _- i_8 
We therefore multiply both terms by such a number as * ** « «* 

^flll chan£;e fourths to twenty-fourths— that is, 6 (because . ^ « 

24 -f- n= 6). Ans. if. ^^- «• 

Rule, — 1. Divide the given denominator by the de- 
nominator of the fraction^ and multiply both terms by the 
quotient, 

2. JFVove by reducing the fraction back to its lowest 

terms. 

Mixed numbers must first be reduced to improper fractions. 

147. A fraction can thus be reduced only to such higher terms as are 
multiples of the original terms. Thus, } can be reduced to eighths, 
twelfths, sixteenths, &c, but not to fifths or sixths. 

EXAMPLES FOB. PBAOTIOE. 

1. Reduce ^ to seventieths. Am, ff . 

2. Reduce the following to 36ths:— f ; -A; J; J. 

3. Reduce to 288ths :— A ; A; H; tt; W^ tti; Vk\ i- 

4. Reduce 14^ to twenty-seconds. A!M, %^. 

5. How many 840ths in 11? Am^ W- 

6. How many 860ths in iJ ? In4H? In 2^? InfJ? 

7. How many seventy-seconds in ^? In 2^ ? In 4J ? 

8. Reduce the following to 2400ths :— H ; il ; tWjt- 

148. Case V. — To reduce two or more fractions to 
others having a common {that iSy the same) denominator. 

Example. — ^Reduce f , ^, and f , to fractions that have 
a common denominator. 



146. What is the fourth case of reduction of fractions ? How Is a fraction re- 
duced to lower terms ? How, to higher terms ? Eeduce f to twenty-fonrths, explain- 
ing the steps. Beclte the rule. What must first be done with mixed numbers?— 
147. To what hi^er terms alone can a fraction thus be reduced ?— 148. What is th« 
fifth case of reduction of i^^tions ? Work out and explain the given example. 
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4 
2 
6 



X 
X 
X 



2 
4 
4 



X 
X 
X 



6 
6 
2 



= 48) 
= 48 [• 
= 48) 



Common 
denom. 



The denominators are 4, 2, and 
6. Now, a product id the same, in 
whatever order the factors are taken. 
Hence, if we multiply each denomi- 
nator by the other two, we shall get 

a common multiple of all three, and this 
will be the common denominator. 

But the value of the fractions must not 
be changed. We must, therefore, multiply 

2 4 Q each numerator by the same multipliers as 

9 — Tr\ its denominator. Hence the rule : — 



2 

2 

4 

4 



X 6 

X 6 

X 6 

X 6 



48 

li 

48 

40 
48 



■Ans. 



Rule. — Multiply hoth terms of each fraction hy aU 
ths denominators except its own. 

Whole numbers must first be reduced to a fractional form, and mixed 
numbers to improper fractions. 



Bednce the 
denominator :— 

1. Beduce 

2. Bednce 

3. Bednce 

4. Beduce 
6. Bednce 

6. Bednce 

7. Bednce 

8. Bednce 

9. Bednce 

10. Bednce 

11. Bednce 

12. Bednce 

13. Bednce 

14. Bednce 

15. Bednce 

16. Bednce 
IT. Bednce 



EXAMPLES FOB PBAOTIOE. 

following to equivalent fractions having a common 



} andf. 

«andH. 
ttand^. 

t, }, and f 
J, J, and \. 
M, f > and f 
H, H, and \i. 
4, li, 12, and |. 
2Th, J, and 18. 
3, 6, 2}, and 8f . 

f tV, J, and ^. 
3J,4,f 8J,and|. 
H, IT, t, 5, and f . 
A, If, 4f , and 220. 
3i, f, f 3f, and 100. 
A» V, 6i, T, and ^, 
H, ¥, A, 15, and 2{. 



Ans, -JfJ, ffj^ 

Ans, Jto, j^ 

Aim, fj, ^, f^ 

Jtia {30 goo ggo 

^n*- fm, iw. Mtt 



^«»- ttf, m, w 



Common Deriom, 32 
Common Denom, 630 
Common Denom, 3T8 
Comm,on Denom, 900 
Common Denom, 420 
Common Deriom, 604. 
Common Denom. 840, 
Common Denom. T560 



What 1b the mlo for redacing two or more fractions to others haying a com 
mon denominator ? What mast first be done with whole and mixed nombers ? 
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149. Case VI. — To reduce two or more fractions to 
others having the least common denominator. 

Under the last Case, we found that the common d& 
nominator was a common multiple of the several denomi* 
nators. The lea>st common denominator is the least com^ 
mon multiple of the denominators. Find this least com-, 
mon multiple, therefore ; and then reduce the given frac- 
tions to others that have this least common multiple for 
their denominator, according to § 146. 

Example. — ^Reduce f , ^, and 2) 4 2 6 

1^, to fractions having the least 2 1 3 

common denominator. 2x2x3 = 12 X. CD. 

The least common multiple of the 12-5-4x3 = 9 
denommators is 12, which is therefore the 12-^-2x1 = 6 

least common denominator. To ^d the in \ a k i a 

several numerators, divide this least com- 12-7-6X5 — 10 
mon denominator by the denominator of 

each fraction, and multiply the quotient Am* -^, -^, ^. 

by its numerator. 

160. Rule. — 1. For the least common denominatorf 
find the least common m/uUiph of the given denominators. 

2. For the new numerators^ divide this least common 

denominator hy the denominator of each fraction^ and 

multiply the quotient hy its numerator. 

Urst reduce the fractions to their lowest terms, and whole or mixed 
numbers to improper fractions. 

EXAMPLES FOB PBAOTIOE. 

Reduce the following to equivalent fractions having the least 
common denominator : — 

1. f , f , and f . Am. fj, ff, |^. 

2. 3i, 4i, and fj- ^ns. W, W> I*- 
8, f , i, and |. Am. |f |, HI, ffl . 

149. What is the sixth case of reduction of fractions ? Under the last case, what 
did wc find the common denominator to be ? What, then, will the least common 
denominator be ? How, therefore, must we proceed ? Solve and explain the given ex - 
ample. — 150. Bcclte the rule for reducing fractions to others having the least com- 
mon denominator. What should first be done with the fractions? With whole or 

■ 

mixed numbers ? 
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6. I, H, ojid iV ^w«. H», HI, AV- 

6. A, A> and 6A. ^n«. ^Vir, H*, ^W- 

7. i, 1, 3i and J. Am. «, «, W, «• 

9. i, 4, 1, and A- ^w». ff, W, W, H- 

10. 3f, A, H, and 50. • ^n<. }*, JJ, ^ft, HF-^ 

11. A, A, A> and If' ^^'^^^ ^^^' ^^* 1^* 

12. I, i, h i A- * ' ^"^^ ^^- -^^- 6^- 
18. I, I, i, !, A, and xb. 

14. i,t,i,i,fcl»»»andi. 

16. *, 4, A A, I, H» and |. 
16. 2A, 1 A 6, 3ff , and 4}. 

Addition of Fractlon§» 

161. Like parts, such as halves and halves, thirds and 
thirds, can be added, just as we can add pears and pears, 
dollars and dollars. Unlike parts, such as halves and 
thirds, can not be thus directly added, any more than we 
can add pears and dollars. 

ExAMFLB 1. — ^Add 5 sixths and 3 sixths. Ans. 8 sixths. 

The denominators bdng the same, we add the nmnera. i. 4. s 1. 

tors, and place their smn over the common denominator. e "^'T iT 

Example 2. — ^Add 6 sixths and 3 fourths. 

The denominators being difiPerent, we can not 
Ij. = 1-g. add the nmnerators, and call theamn 8 sixths or 8 

Y 9^ fourths. But, if we reduce the fractions to others 

T — t7 * having a common denominator, we can then add, as 

Am -H- = 1 A "^ ^*^ ^* ^^ bdng the least common denominator, 
• T8" iff reduce the given fractions to twelfths. 

Example 3. — ^Add together ^, 2J, 4|, and 1. 

Add the fractions, asmEx. 2: iV + i + l = 1^ 

Add the whole numbers : 2 + 4 + 1 = T 

Add these two sums : Arvi, 8^ 

C^' ■ ■ ■■■-■■- —■■ ■ ■ - ,,, t I m — _ ■ , ■ ■■ - 

151. Can we add like parts, snch as halves and halves, directly? Can we add 
nnlike parts, such as halves and thirds, directly f Add | and \. Add | and f . Solve 
Example 3. 
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162. Rule. — 1. When the fractions have a common 
denominator J place over it the sum of their numerators. 
When noty after reducing them to their lowest terms^ 
change them to equivalent fractions having the least com- 
mon denominator^ and add as above. JReduce the restdt 
to its lowest termSy or to a whole or mixed number^ (zs may 
he necessary. 

2. To add mixed numbersyfnd the sum of the fractions 
and whole numbers separately ^ and add the results. 

EXAMPLES FOB PBAOTIOE. 



find the snm of the following fractions : — 
1. i+t+J. Ans. H. 

5. 2^+3 + 99+1^. 

6. i+i+HHi+h ' 



8. i+i+h 



10. l+t+t+f. 

11. A+«+»+f. 

12. A+f+H+A. 

18. Add together A> lf> H and f . Ans. 2|^. 

14. Add together 2, H, A, and }f . Ans. 4rf^. 

15. Find the sum of A> l^i, 12i, and 2iJ. Ans. 26^. 

16. Find the sum of 4,^, 4^, 4^, and A- Ans. 121}f . 

17. What is the value of 8J+ 6^+9^+^? Ans. 19^. 

18. What is the value of ^^+i+^+i+W Ans. 78|. 

19. Add ^ and ^. Add { and i. Addf and {. 

20. What is the cost of four fields, containing respectively 
4}, 2i, 3f , and 1^ acres, at $25 an acre ? Ans. $800. 

21. Bought $10i worth of cloth, |5f worth of lace, $18^ 
worth of velvet, and $9^ worth of muslin. How much change 
must I receive for a $50 bill? Ans. $7. 

22. How many times can four baskets, holding respectively 
8tV) 2f , 1 A, and 2f pecks, be filled from a pile contaming 20 
pecks of potatoes ? Ans, Twice. 

152. Bedte the rale for the addition of fructloiiB. Becite the mle for the addition 
of mixed numberB. 
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Subtraction of Fractions. 

163. Case I. — To mbtract a fraction from a fraction. 
As in addition, so in subtraction, if the fractions have 

not a common denominator, they must be reduced to 
equivalent fractions that have. 

Example 1. — ^From 5 sixths take 4 
sixths. t— i = i ^n«. 

4 sixths from 6 axths leave 1 sixth. Am, \, 

Example 2. — ^From 5 sixths take 3 fourths. | = if 

We can not diredly take fourths from sixth^ ; but (12 J = -jj^ 
being the least common multiple of the denominators) we — 

can reduce both to twdfihs^ and then subtract. Ans, -fg- 

164. Rule. — When the fractions have a common de- 
nominator^ place over it the difference of their numerators. 

When not^ reduce them to equivalent fractions having 
the least common denominator^ and proceed as above. 

EXAMPLES FOB PBAOTIOE. 



Find the value of the following : — 



1. 


} — |. Ans, 


h 


6. 


i-h 


Ans. ^. 


11. 


♦ -|. 


2. 


i-h 




7. 


*-l!V. 


Ana, J|. 


12. 


4-A. 


8. 


«-tV. 




8. 


f-A. 


Ans. 7^. 


13. 


A-iV. 


4. 


To A* 


• 


9. 


A Tiy* 


Ans, J. 


14. 


«-A. 


6. 


90 S7 
iVi 1V4« 




10. 


TF A* 


Ans.\%, 


15. 


FF A* 



166. Case H. — jTo «wJ^rac^ a fraction from a whole 
number. 

Example.— From 3 take |. 3 = 2f 

/ Take 1 of the 3 units, and reduce it to ninths. From \ 

the ^ thus obtsuned subtract }, and bring down the 2 units. ~ 

Ans. ^. Ans, 2J 



153. In subtraction of firactionB, what is it necessary to do if the fractions have 
not a common denominator? From § take |. From | take |.— 151 Becite the role 
for sabtraction of fractions.— 156. From 8 take g. 
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Rule. — Iteduce 1 to a fraction having the same de- 
nominator as the given fraction. From this subtract the 
given fraction^ and annex the remainder to the given 
whole number less 1. 



EXAMPLES FOR PSAOTIOE. 



1. 2 — f. -47W.1J. 

2. U-t^. 
8. 7-«. 
4. 10-J>ff. 



5. 1 — f . Am. !• 

6. 8 — -t^. Am. 7^. 

7. 6 — H. Am. 4H. 

8. 11 - A- -4^- lOJf . 



9. 2-a- 

10. 1-mi- 

11. 19-A«r. 

12. 28-.,ji^. 



166. Case ICL — To subtract one mixed number from 
another. 

Example 1.— From 4| take If I = H i = A 

+, the fracdon of the subtrahend, being less -J-J — A = tV 

than f, the fraction of the minuend, we subtract 4 2=3 

fraction from fractimi, and whole number from 

whole number, and combine the results. ^^. 3 JL 

Example 2. — ^From 4J subtract If. 

Reducing the given fractions to others hav- 
ing a common denominator, we get -^ and |{. 
41 ^^ ^ a =s The numerator of the fraction in the subtra- 

^ _.72_ QI8 hend being the greater, we can not proceed as 

^ + ^"" — *Ht in the last Example. 

If ^= lif From 4, the whole number of the minuend, 

we take 1, and, reducing it to fifteenths, add 
1^ — H = TJ *^® residt to the -ftr of the minuend. From |f, 

o 1 = 2 ^^ obtained, subtracting -f J, the fracdon of 

the subtrahend, we have -ft- for the remainder. 

Am. 2A. Then, proceeding to Ihe whole numbers, 1 

^' from 8 leaves 2. Combining the results, we 

have 2-1%. Am, 

167. Rule. — Reduce tJie fractions^ if necessary^ to 
others having a common denominator. If the numer- 
ator of the fraction in the minuend is equal to^ or greater 
tTuxn^ that in the subtrahend^ sttbtra^ fraction from 
froictiony and whole number from whole number. Ifnot^ 
take 1 from the whole number of the minuend^ and reduce 
it with the fraction of the mtnibend to an improper frac- 
tion. Then subtract as above. 

Seoite the role ftir subtnicting a ftactioD flrom a whole nnmber.— ISd IVom 4] 
subtract 1}. From 4} take 1|.— 167. Kecito the role for BabtnMstiiig one mixed nnxa- 
ber ttaim another. 
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SZAMPLB8 FOB PBAOTIOB 



1. 6f — 2^. Am. 4^. 

2. 2} — If Am, iJ. 

3. '^— A. Am, 3^. 

4. 200H— 9&^(r 



5. %^ — 2f ^7W. 5if . 

6. 5^—5^. Am. ■^. 

8. 4rjf — 31VV. ^ns. 16f|. 

9. From 5i+9| take 4{. ^n«. 10^. 

10. Taket+Hfromf+4. Am. sij. 

11. Take 4^+3^ from 6^+7^. Am. Sf^. 

12. From t+H+i+H take i+i+J+f Am. SJ. 

13. From A+ A take A+iSr- -4n*. W\r- 

14. Take the smn of H and 2i from 2i+3i. Am. 2^. 
16. From 181-^-20 subtract A- -4w«. Sjft. 
16. From 440-^80 subtract Hi. ^tw. 4H. 

Mnltlpllcatlon of Fractlon§« 

168. Case L — To mvUiply a fraction by a whole 
number. 

We found in § 137, that muUiplying the numerator or 
dimding the denominator by any number multiplies the 
fraction by that number. Hence the rule : — 

Rule. — Divide ths denominator of the fraction by the 
whole number^ when it can be done withxyut a remainder } 
when noty multiply its numerator. 

Example 1. — ^Multiply ]/V ^7 ^* 

25 is exactly divisible by 6. Divide it Ans, }. 

Example 2. — ^Multiply ^ by 6. 

26 is not exactly divisible by 6. Multiply the numerator. Ana. if. 

It is best to divide the denominator when it can be done, because the 
answer is thus found in its lowest terms. 

Dividing the denominator increases the size of the parts as many times 
as there are units in the divisor. Multiplying the numerator increaised the 
number of parts as many limes as there are units in the multiplier. 

158L Becite the rale for mnltiplTing a fractioD by a whole number. Bolve the 
cxaniples given. Why is it best to divide the denominator when It can be done t 
What is the effect of dividing the denominator f What Is the effect of moltipljring 
the numerator f 
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159. Multiplying a fraction by its own denominator 
gives the numerator. Thus : ^ x 9 = ^ = 7 Am. 



BXAMPLES FOB PSAOTIOB. 



Find the value of the following : — 



1. '4^x24. Am. 17. 

2. {x3. Am. Zi. 

3. ^x6. Am. 2f. 

4. Axl^- -4w«. 5i. 
5.^x49. Am. ^. 



6. 1^x8. 

7. Axl^. 

8. ^xlZ. 

9. fxlO. 
10. ix4. 



11. ^xl^. 

12. yiif X 18. 

13. Tf^Xl25. 

14. fffx288. 

15. ^xl5. 



160. Case II. — TomuUipl}/ a miosedb}/ a whole number. 
Rule. — Multiple/ the fractional and the integral part 
8qxirateli/f and add the products. 

Example. — ^Multiply 3|- by 7. 

Multiply the fractional part: | x 7 = y = 5| 

Multiply the integral part: 3x7= 21 

Add the products : "26| Am. 

BXAMPLES FOB PBAOTIOE. 

1. Multiply 4f by 3. By 4. By 5. By 7. By 14. 



2. What cost 8 dolls, at $1^ each ? 

3. Multiply 2f + 3 J^ by 4. 

4. At $6f apiece, what cost five coats? 

5. Multiply 6A-2A by 7. 

6. Multiply 12 times 4| by 10. 



Am. $8^. 
Am. 22|. 
Am. $33i. 
Am. 22f. 
Am. 585. 



7. How much cloth in 4 pieces, each containing 39| yards ? 

161. Case HL — To multiply/ a whole number by a 
fraction. 

Multiplying by \ is taking \ (or dividing by 2) ; mul- 
tiplying by ^ is taking \ (or dividing by 3) ; and gene- 

* 

159. What is ohtalaed, if we multiply a fraction by its own denominator?— 160. 
Olve the role for multiplying a mixed namber by a whole nnmber. Multiply 8| by T. 
—161. What is meant by multiplying by one half? By one third? 
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rally, m'idtiplying by a fraction is taking mch a part as 
is denoted by the fraction. 

Example. — ^Multiply 19 by |. 3) 19 

Multiplying 19 by i is taking f of 19. One third of 61 

19 is 6i, and two thirds are twice 6i, or 12 J. Arts, 12i. 2 

Here we have divided the whole number — - 

2g by the denominator 8, and then multiplied -^i<* l^f 
by the numerator 2; but the result is the 
^ same if we multiply first and then divide, and it often saves 



3)38 ti:ouble to dp so. Henoe the rule : — 

Ans, 12f Rule. — Multiply the whole number iy the 

numerator of the fraction^ and divide by its 
denominator. 

flzst see that the fraction is in its lowest terms. 

EXAMPLES FOB PSAOTIOE. 

Find the value of the following : — 

1. 47 xf. Ans. 41}. 

2. 93 xf. Am. 77J. 

3. 69 x}. Atis. 161. 



7. 49x 

8. 2846x1^. 

9. 6789 x}f. 



4. 221 X A. 

5. 453xA. 

6. 598 xH- 

10. Multiply four bilHon by m. Ans. 440044004f J|. 

11. Hud the product of 19 million and ff. Ans. 168888881. 

12. A century is 100 years. How many years in f of 10 
centuries ? In f of 20 centuries ? 

18. How many feet in } of a mile, there being 5280 feet in a 
mile ? How many feet in -^ of a mile ? 

14. A merchant owes $20000. How much is his property 
worth, if it amounts to ^ of his debts? Ans. $8571^. 

15. The nioon is 240000 miles from the earth. K it were but 
•f^ of that distance, how far from the earth would it be? 

162. CasbIV. — TomultiplyawhoUbyamixednurnbeT. 
Rule. — Multiply the fractional part and the whole 
part separately^ and add the products. 

In genenl, what is multiplying by a ftaction f Multiply 19 by g, in both the 
ways shown aboye. Bedte the mle for mnltiplylng a whole number by a fraction. 
-^1G2l Becite the rule for multiplying a whole number by a mixed numbec 
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Example.— Multiply 458 by 9|. ^. 

Multiply 468 by J (§ 161) : ~843J 

Multiply 458 by 9 : 4122 

Add the products : 4465} Ans, 



EXAMPLES FOB PBAOTIOE. 



1. 19x4^. Ana. 82}f 

2. 62xl2|. Ans. 752f. 
8. 86x7^. Ans. 62&|. 



7. 34x2tjV. 

8. 9080 x5f. 

9. 79 X 37ft. 



4. 875x63f 
6. 741x8|t. 
6. 219x9^. 

10. Multiply 45 thousand by 81^. Ans. 3652941^. 

11. How many feet in 320 rods, there being 16} feet in one rod? 

12. At $75 an acre, what is the cost of three lots containing 
respectively 3}, 4|, and 5} acres? Ans. $958f. 

163, Cask V, — To mvUiply a fraction by a fraction^ 
or to reduce a compound frtzction to a simple one. 

Multiplying by a fraction, we learned in § 161, is 
equivalent to taking such a part as is denoted by the 
fraction. Multiplying f , ^, and ^ together, is equivalent 
to taking f of ^ of ^. The same process is therefore used 
in multiplying fractions together and in reducing com- 
pound fractions to simple ones. 

Example 1. — ^Multiply f , f , and ^ together. 

These fractions mdicate division. The numerators are the dividends ; 
the denominators, the divisors. Mtdtiply the numerators together to find 
the total dividend, and the denomina- 
tors to find the total divisor. Then - A v A ge 

set the former product over the latter i ^ i ^ T — TTZ ■^'^• 
in the fonn of a fi^&ction. 

164. As in division (§113), cancelling often shortens 
the operation. By first cancelling the equal factors com- 
mon to any numerator and denominator, we get the 
answer at once in its lowest terms. 

Solve the given example.— 168L To what is mnltiplyizig t>y a fraction equivalent f 
In what two operations, therefore, is the same process nsed f Explain Example 1. — 
164. How may the operation often be shortened f What do we gain hy first eanoelUng 
eqnal£Eictorsf 
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Ex. 2. — ^Reduce | of ^ of f of ^ to a simple fraction. 

Cancel 6 and 6. Cancel 3 in the second numerator and first denomi- 
nator. Cancel the 2 then re- 
maining in the first denomi- o 
nator, and 2 in the third flt * * t^ o 
numerator. Cancel 7 in the ? ^f ■—- nf - nf -—--■-- >i«. 
fourth numerator and second $09 "" 63 
denominator. Then multiply ^ *7 
the remuning factors, as in 
the last Example. 

Ex. 3.— Multiply together 2|, IfJ, f, and 11. 

Reduce the mixed numbers to improper fractions. Throw the whole 
number into a fractional form, by giving it 1 for its denominator. Then 
proceed as in Example 2. 

^ X - = -^ = 19i An*. 

Cancel 17 in the first numerator and second denominator. Cancel 4 
in the third numerator and first denominator. Cancel 9 in the second 
numerator and third denominator. Multiply the remaining factors. Re- 
duce the improper fraction obtuned to a mixed number. 

166. KuLE. — 1. Cancel factors common to any numo' 
rator and denominator. Then multiply the numeraJt(yr$ 
together for a rCe/m numerator^ and the denominators fof 
a new denominator. 

2. WTiole numbers must first he reduced to afradiondS, 
form^ and m,ixed numbers to improper fractions. Heduce 
the result f when necessary, to a whole or mixed number. 

EXAMPLES FOB PBAOTICE. 







1 




it 




^* 







X 


M. 


X 


2 




2 





Find the value of the foDowing : — 

1- Ax if- -4n». f 

2. «x^. Ans. H- 

3. -M-xH- -^^« A- 

4. ixtxi. 



5. f xf xf. Ans. f. 

6. |xf x^^. Ans. ^. 



7. Ix^xfJ. Ans. -ft. 

8. ix^x^O. 



9. Reduce to a ^mple fraction -f of f of f of |. Ans. ^. 

CrO through Example 2. Explain Example 8.— 10S. Becite the mle for multiply- 
ing a fraction by a fraction, or reducing a compound fraction to a tdmplc one. 
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10. Reduce i of | of -yi of i| to its simplest form. Ans. lf|. 

11. Find the product of |^ of |} and J of ||. Ana. ^. 

12. Multiply f of I of I by A of IJ. An^. ^Wf. 
18. Multiply } of 4i by 3 J. Am.^ 21. 

14. Multiply Ti by 3^. 14J- by 5. Add the products. 

15. Multiply 6 J by 2^. ^ by 8|. Add the products. 

16. Find the difference between 31 x ^ and 5f x 2,^. Ans. 11. 
ir. Findthevalueof|xT5ijx4Axl[xr. Ans. J^. 

18. Reduce f of J of | of A of ij of f of |. An^. ^. 

19. How much more is 6 times | than 18 times j^? -^ns. 21. 
2a Multiply 3i+3t+3A by H+JJ. Ans. 2(>|! 

21. Reduce « of « of ^ of H of IfJ. ^^w. ^. 

22. Reduce H of A of f of if of 3^. i Same ana. 

23. Multiply ^x3xAxi by 7. < /<w J(?^A. 

Dlvl§loii of Fractions, 
Reduction of Complex Fractions. 

166. A j&action divided by a r s • 6 
fraction may be expressed in two Three fourths * "^ * 
ways : with the sien of division, or ^fided hy 
m the form of a complex fraction. 
Whichever way the division is ex- 
pressed, the operation is the same. Hence, to rednce a 
complex fraction to a simple one, tc^e tJie denominator 
as a divisor^ and proceed as in division of fractions. 

167. Case L — To divide a fraction hy a whole number. 
"^e found in §137 that dividing the numerator or 

multiplying the denominator by any number divides the 
fraction by that number. Hence the rule : — 

Rule. — Divide the numerator of the fraction by the 
whole number when it can be done without a remainder ; 
when not, multiply its denominator. 

IM, In what two ways may a fraction divided by a fraction be ezpresaed ?— 16Z 
WBat is the first case of diylsion of fractions f Bedte the rale for diylding a fraotio» 
by a whole number. 



Or i 



96 



COMMON FBACmOKS. 



DiTiding the numerator diminishes the number of parts as many times 
as there are miits in the divisor. Multiplying the denominator diminishes 
the size of the parts as many times as there are imits in the multiplier. 

Example 1. — ^Divide ^ by 6, 

80 is exactly divisible by 6< Divide it 3Ji ^ Q z=z A Am, 

Example 2. — ^Reduce -^ to a simple fraction. 



36 is not exactly divisible by 6. Multiply 
the denominator. 



^ ^ 6 = fl ^««. 



EXAMPLES FOB PBAOTIOS. 



Find the value of the following : — 



8. ^-*-5. 
4. ^4-r. 

6. ^HrtF-*-io. 



10. AfHA^er. 

12. VAV-5-86. 



18. Reduce ^. Am, /^. 
oo 

14. Reduce ^. Ans, Jf f. 

15. Reduce^; ^; M. 



168. Case IL — To divide a mixed hy a whole number. 
Ex. 1.— Divide 81 9| by 9. 



Divide the integral part : 
Divide the fractional part : 
Combine the quotients : 



819 -i- 9 = 91 
91^ An8. 



Ex. 2. — ^Reduce — -— ^ to a simple fraction. 



The numerator of the complex fraction 
is the dividend, the denominator the divi- 
sor. Divide 84673, the integral part of 
the dividend, by 8. 1 remains, which pre- 
fixed to tiie fraction makes If, or J. Di- 
viding i by 8, we have -^. Combining 
the quotients, we get 10584-^ Ans. 



8) 84673 

10584; 1 rem. 



Am, 10584^ 

Rule. — 1. Divide the integral and th^ fractional part 
separately y and combine the quotients. 

What is the effect of dividing the nnmentor 1 Of mnltiplying the denominator ? 
Sdlve the examples.^168. What is the second case of division of fractions 1 Exphiin 
the given ezamplea Becite the role for dividing a mixed hy a whole nnmber. 
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2. If^ on dividing the integral partj there is a remainr 
der^ prefix it to the fractional part, reduce to an improper* 
fraction, divide as in Case Z, and combine this quotient 
with that obtained by dividing the integral part. 

EXAMPLES FOR PBAOTIOE. 



1. Divide 8f by 20. Ans. f 

2. Divide SJ^ by 8. Ans. }J. 
8. Divide 6| by 9. Am. ff. 

4. Divide 9fV by 8. Atib. 8^. 

5. Divide 8^ by 2. Ans. 4^. 

6. Divide 9^^ by 7. Ans. IfJ. 

r. Reduce ^. Ans. 17H- 
5 

8. Reduce ^^. Ans. 24^. 



9. 5940^-^12. Ans. 495^. 

10. 8991^4-25. Ans. 859^^. 

11. 9509if^-62. ^w«. 182if 

12. 10011-5-10. Ans. lOOA. 
18. 9107i-f-64. Ans. 142^. 

14. r841|t4-38. Ans. 206^^. 

15. Reduce ^^. Ans. 14^. 

40 " 

16. Reduce ?^ Ans. 2^^. 
89 



ir. Reduce % ??*; 1?!; liM; ???i!; W. 2671^. 
6 ' 19 ' 86 ' 24 ' 86 ' 74 ' 88 

169. Case lH. — To divide a fraction, whole, or mixed 
number, by a fraction or mixed number. 

Ex. 1. — ^How many times is ^ contained in f ? 

+ la contadned in 1, 7 times. In } it is contained i • ^ ^ 21 

of *J times, or V times. T — "Tr 

But f is twice as great as |, and hence is contained 

only half as many times, i oi^ = H = 2^ Ans. I^jL^b = f} 

Now, what have we done to the dividend f, to pro- 
duce the quotient ^? We have multiplied it by the 8 y 7 — ; t 
divisor inverted. Hence the rule : — ^ t To" 

Rule. — 1. Multiply the dividend by the divisor in- 
verted. 

2. Whole and mixed numbers must first be reduced to 
improper fractions. 

109. What is the fbird caae ox divitdon of fractions f How many times Is | con. 
talned in { f What haye we done to the dividend, to produce the quotient ? Becita 
the rule for dividing one fraction by another 

6 
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Example 2. — ^Reduce -^ to its simplest form. 

Beduce tbo numerator to an improper fraction : 3I. =r JUS. 

Reduce the denominator to an improper fraction : 2r>C = f f 

Multiply the dividend by the di- X^ 1 1 H 

visor inverted, cancelling common — ^ 55 ^^ — = l"! -4«* 

factors. Reduce the residt to a ^ ^^ ^ 

mixed number. 2 

Example 3, — ^Divide 4^ by f • 

The denominators, bdng the same, are can- 
celled when the divisor is inverted, and we have 
only to divide 4, the numerator of the ^vidend, 
by 2, the numerator of the divisor. Hence, 
When thefmeUons have a common tUmminator, 
refect it^ and divide the numerator of the divi- 
dend by that of (he diviaor. 



♦ -* = 



4 

t ^ 2 



2 Am. 



EXAMPLES FOB PBAOTIOB. 



Find the value of the following : — 



2. f-8-J. Ana. 2i. 



4. Divide^ by Jf. 

5. Divide 4f by ff . 

6. Divide f| by H- 






Reduce the following to their simplest forms: — 



10. Beduoe 



2i 
8 



Ans. f . 



11. Beduce — -. Ans. 1^. 



12. Reduce ^. 
z 



Am. 30|. 



18. Reduce 



19f 



Ans. \, 



14, Reduce t^. Ans. ^. 



15. Reduce 



16. Reduce 



n 



lofA 



. J[n«. lOf. 



uItm. \. 



17. Reduce ^ fr . Ans. 4. 
IH 

18. How many times can a pitcher holding 1} quarts be filled 
from a pail containing 5f quarts? 

Solvtd and explain the giveh examples. When may eanoelbition l)e brought 
to bear? When the fractions have a common denominator, what is the best mode ot 
proceeding? 
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19. What is the rate per hour of a boat that goes 2S0j^ miles 
in 18f hours? Ans. 123^^ miles. 

20. If 37f yards of calico are used in cutting three dresses of 
equal size, how many yards are there in each dress? 

21. Five and a half yards make a rod. How many rods in 
88| yards? 

22. If a man makes $1^ on every table he sells, how many 
tables must he sell to make |27f ? 



Miscellaneous Questions on Fractions. — ^What does the word frac- 
tion come from ? Ane. From the Latin word fraciua, hrohen, because a 
fraction indicates the hreaMng up or dividing of a unit into equal parts. 
What is meant by the terms of a fraction ? With what do they correspond 
in division? What is the difference betweeb a proper and an improper 
fraction? Which is the greater? Which is greater, a proper fraction or 
a mixed number? Which is greater, ^ or ^ ? When we increase the de- 
nominator of a fraction, do wo increase or diminish its value ? Which is 
greater, ^ or f ? When we increase the numerator of a fraction, do we 
increase or diminish its value ? Which is greater, ^ or ^ ? What kind 
of fractions are these ? 

What is meant by reducing a fraction ? Mention all the cases of re- 
duction of fractions that you can remember. How do you reduce a frac- 
tion to its lowest terms ? How do you reduce an improper fraction to a 
whole or mixed number ? How do you reduce a mixed number to an im- 
proper fraction? How do you reduce a compound fraction to its simplest 
form? How do you reduce a complex fraction to its simplest form ? 

When we take J of a number, do we multiply or divide by J ? What 
is dividing by \ equivalent to ? Dividing by 8 is equivalent to multiply- 
ing by what? Multiplying by 3 is*equivalent to dividing by what ? Does 
multiplying a number by a proper fraction increase or diminish it? 

How may addition of fractions be proved? Ant, By subtracting one 
of the given fractions from the sum obtained, and seeing whether the re- 
mainder equals the sum of the remaining fractions. How may subtraction 
effractions be -proved? Ana, By adding subtrahend and remainder, and 
seeing whether their sum equals the minuend. How may multiplication 
of fractions be proved ? Ana, By dividing the product by the multiplier, 
and seeing whether the quotient equals the multiplicand. How may di- 
vision of fractions be proved ? Ans, By multiplying divisor and quotient, 
and seeing whether their product equals the dividend. 
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170. MlSOKLLANBOlTfl EXAMPLES. 

1. Find tbo sum, then the difference, and then the product of 
8f and 1^3^. Divide ^ by l^ft. 

2. From a piece of doth, i and } of itself were cut off. What 
part remained? -^^* A- 

8. One third of a piece of cloth was out oflE^ and then | of 
what remained. How much of it was left? -4ft«. A- 

4. A and B together have 1477 sheep, of which A owns f, and 
B f. How many belong to each? 

5. A person owning | of a flarm gives i of his share to his 
sister, who divides it equally among her four sons. What part 
of the whole does each son receive? -4w«. -ff, 

6. A owns A of a ship worth $15422; he sells B | of his 
share. What part of the whole does A then have? What part 
has B ? What is the value of A's part? Of B's part? 

7. 88 is H of what number? 

88 is H ; t^en 1 twelfth l8 ^V of 88, or S; and 18 twelltha, or the whole number, 
is 12 times 8, or 9(1 Ans, OC— We divide 8S hy the nnmerator, and multiply by the 
denominator. 

8. 1200 is fit of what number ? Ans. 2658. 

9. 1552 is -rJir of what number ? 76 is H o^ ^^^ number? 

10. 14042 is \i of what number ? 85 is H o^ ^^^ number? 

11. rfjf of 1200 is f of what number ? Ans. 1620. 

Find how much ^ of 1200 is ; then prooped as in Example T. 

12. ^ of 1748 is Irt of what number? Ans. 418. 
18. I of 126 is a of what number? 

14. ^ of 8000 is ^ of what nimiber ? 

15. A farmer kept his sheep in two pastures; half of his flock 
was in one, and 87 sheep in the other. How many sheep had he ? 

16. A sum of money is divided between A and B. A gets J 
of it, and B gets $360. How many dollars does A receive? 

If A gets i, how many fourths does B get? If $860 is three fourths, what will 
9ne fourth be ? ^ 

17. A sum of money is divided among A, B, and 0. A gets 
i, B i, and $70. What was the amount divided ? Ans: $168. 

How much do A and B together receire ? What fraction is left for C ? If |70 
equals this firaction, what will the whole be? 
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^. How many sheep has a farmer, who keeps J^ of his flock 
in one field, ^ in a second, and the rest, numbering 779, in a 
third? Ans. 1230 sheep. 

19. A merchant paid $272 for flour, at $9f a barrel. How 
many barrels did he buy ? 

20. What fraction is 335 of 603? Ans. Iff = f • 

21. Paul has read 96 pages in a volume that contains 14A 
pages. What fraction of the book has he read through ? 

r22. A certain school is composed of 67 boys and 69 ^Is. 
What fraction of the whole do'the boys form, and what the Vi'ls? 

J^S. Having a large cake, I divide half of it into ^ve equal 
parts, and give three of these parts away. What portion of the 
whole cake have I left? Am. A. 

24. A lady divides $300 among her three sons, giving the 
first $75, the second $125, and the third the rest. What fraction 
of the whole does each receive ? 

25. What number must be added to 4f to make 6f ? 

26. What number taken from 8^ leaves 3{ ? Ans. 4^. 
^-27. 'The sum of two numbers is 47JJ ; the less is 14§. What 

is the greater ? 

28. Given, the quotient 2i^, the divisor ^; required the 
dividend. Ans. ^. 

29. Subtrahend, 5(; remainder, 2|f; what is the minuend? 

30. The product of two factors is 132^\ ; one of the factors 
is 12, what is the other? An>s. llytT. 

31. What is the difference between A+ A a^^^U of ^? ^ 
82. A bank paid out half of its money, then half of what re- 
mained, and again half of what then remained. What fraction 
of the whole was left? Ans, i of i of 1 =: i. 

33. A bank p^d out i of its money, then i of what remained, 
and again i of what then remained. What part of its money 
was left? Am. ^. 

84. walks 8 J miles an hour; D, 4^. How many hours will 
it take to walk 15 miles, and how many D? If they walk 
towards each other from two points 15 miles apart, how long 
before they will meet! Lcist am. 2 hours* 



X' 
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86. What number added to A+ A+if '^^ °^8^® ^^ 

86. What number must be multiplied into | of Jj of 1 JJ, to 
produce 8 J ? Ans, 8i. 

37. F can mow a field in 8 hours, and G in 9 hours. What 
part can F do in one hour, and what part G? What part can 
both do in one hour? Ana, F, i; G, ^ ; both, f|. 

88. P can dig a trench in 12 hours, Q in 15 hours. What 
part can each do in one hour, and what part both? 
-.^ ^ 89. A and B can mow a field in 14 hours; B alone can mow 
it m 24 hours; how long will it take A to do it? An$. 88} hours. 

How mncb can A and B together do in 1 hoar? How much can B alone do in 
1 hoTur r How mach is left for A to do in 1 hour ? If ho doea this fraction in 1 hour, 
how long win it take him to do the whole? 

> 40. If A can dig a cellar in 20 hours, and B in 24, how long 
will it take both, working together, to do it? Ans, 10)^ hours. 

41. Beduce -ff to ninety-sixth^^g 146). Ans. ft* 

42. How many forty-fourths in 7 ? In 8^ ? 

'^~ 48. What is the smallest fraction which added to the sum of 
If and i will make the result a whole number ? 

44. A family consume 1} tons of coal in the parlor, 2{ tons in 
the kitchen, and f of a ton in each of their five bed-rooms. How 
much do they use in all? Am. *m tons. 

45. Four men agreed to share their earnings for one month 
equally. The first earned $60^; the second, $40 (; the third, 
$50^^ ; the fourth, $72^. What did each receive ? 

,46. Will you increase or diminish the fraction ^f^^ if you add 
4 to each of its terms, and how much ? Ans. Inc. |. 

47. Will you increase or diminish the fraction JJ, if you sub- 
tract 2 from each term, and how much? Ans. Dim. ^. 

48. Sold a house and lot for $4250^. The house cost $8759}; 
the lot, $846f . How much was gained or lost ? Ans. $856^ lost, 

49. A man who has a journey of 78^ miles to make, goes 
15|-S miles the first day, and 28^ miles the next. How far has 
he then to go? Ans. S9J^ miles. 

50. The difference between two fractions is ^; if the smaller 
fraction is A, what is the greater? 
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CHAPTER XL 

DECIMAL FRACTIONS. 

171. A Decimal Fraction is one whose denominator is 
10, or 10 multiplied into itself one or more times. Its 
numerator only is written, with a dot (.) called the deci- 
mal poitit or aepardtrix before it. Thus : — 

rf^ is written .9 -^ftft- is written .889 

tVjT is written .11 ^^ is written .7777 

Decimal Fractions are briefly called Decimals. The 
term comes from the Latin word decern^ ten. 

172. Decimals arise from successive divisions by ten. 
If a unit is divided into ten equal parts, each part is called 
one tenth. If one of these tenths is subdivided into ten 
equal parts, each of these subdivisions is one hundredth 
(A of ^ = -j-hr)' S^j from further divisions by 10, we 
get thousandths^ ten-thomandths^ hundredrthoasandths^ 
millionths^ <fec. 

When tenths, hundredths, thousandths, &c, are expressed with both 
numerator and denominator, they are common fractions ; when with the 
numerator alone, preceded by a dot, they are decimals. As conmion frac- 
tions, they may be added, &c., according to the rules already giyen ; but 
they are operated on much more easily as decimals. 

notation of Declmalf. 

178. In writing integers, we found that the value of 
each figure depends on the place it occupies, being ten 
times as great as if it stood one place further to the righ^^ 
and one tenth of what it would be in the next place to 
the left. Continuing this notation on the right of the 

171. What is a Decimal Fraction, and bow is It written? Give examples. What 
are decimal fractions briefly called ? What does the tenn dscimal come from?— 
172. Show how decimals arise. When are tenths, hnndredtha, thoasandtha, &o., 
common ftuctiona, and when decimals? In which form are they most easily ope- 
rated on?~173. In writing integers, what did we find with respect to the value of 
each figure ? Contiauing this notation on the right of the units* place, what do we 
obtain ? 
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units^ place, we obtain decimal orders, each of which, 
as in the case of integers, invests its figure with a value 
ten times as great as the next order on its right. 

Decimals are therefore expressed according to the 
same system as integers. Hence they may be written 
beside integers (with the separatrix to separate them), 
and may be added, subtracted, multiplied, and divided, 
in the same way as integers. 

In the expression 2222.2222, each 2, whether integral or dedmal, has 
a value ten times as great as the 2 next on its right. The integral twos 
represent collections of units ; the decimal twos, parts of a unit 

174. Table. — ^The names of the places on the right of 
the units* place resemble those on the left. They may 
be learned from the following Table : — 



S a S S 3 E> 

^ S m ^ S H 







OBIffiBS OF INTSaEBS. OBDEBS OF VEOOUdA, 

Obsenre that in going from ieng to kundreda^ dunuanick, &c., we pas6 
to higher orders ; but in going from tenths to hundredthA, thovsandihSy Slc^ 
we pass to lower orders. 

Observe that two figures are required to express tens (10), otte to ex- 
press tenffis (.1); three for hundreds, two for hundredths', and generallj, 
one less figure for a decimal order than for an order of integers of similar 
name. 

176. Genebal Pbinciples. — ^As in whole numbers, so 
in decimals, we give a figure a certain value by writing 
it in a certain place. Thus we express 

Where, then, may decimals be written, and how may they be added, &a ?— 174 
What reaemblanee may be noticed in the names of the decimal orders? Name tho 
orders of decimals, going to the right ftx>m the decimal point Name the orders of 
integers, going to the left. In which case do we pass to higher orders, and in which 
to lower? How many flgnres are required, to express tens? To ezpresa tenths? 
To express hundreds? To express hundredths? What general principle is de- 
duced firym thl6?~175. How do we give a decimal flguro a certain value? GIto 
examples. 



NOTATION OF DECIMALS. 105 

■jfiy by writing 9 in the place of ««»«A« .9; 

tJt ^y writing 9 in the place of hundredths .09 ; 
x^ by writing 9 in the place of thausandths .009, &c. 

176. From the above examples we see that vcii(Cant 
decimal places on the left muat he filled with naughts. 
By leaving out the naughts in nine hundredths and nine 
thousandths^ as written above, we would change them to 
nine tenths. 

177. We also see that to express a decimal we must use 
as mxiny figures as there are naughts in its denominator. 
There is one naught in 10 ; one decimal figure expresses 
tenths. There are two naughts in 100 ; two decimal fig- 
ures express hundredths, &c. 

178. It follows that every decimal has for its denomi- 
nator 1 with as many naughts as there are figures in the 
numerator, 

179. A naught prefixed to a whole number does not 
change its value ; every naught annexed multiplies it by 
10. With decimals it is not so. 

A naught prefixed to a decimal (on the right of the 
separatrix) throws its figures one place to the right, and 
thus divides it by 10: .3 is ten times as great as .03. 

A naught dnneoned to a decimal does not change its 
value, because denominator as well as numerator is mul- 
tiplied by 10. .3 = .30 (^y = fyV)« 

180. RuxE.-— 7b express a decimM in figures, write its 
numerator as a whole number. If it contains fewer fig- 
ures than the denominator contains naughts, pr^pa^ naughts 
to supply the deficiency, MnaUy, pr^vx the decimal 
point. 

Example. — Write forty-two millionths as a decimal. 

17& How must vacant decimal places on the left be filled?— 177. How many 
flgnres must we use, to express a decimal?— 178. What does every decimal have for 
its denominator?— ^179. Wliat is the effect of prefixing a naught to a whole number? 
To a decimal ? What is the effect of annexing a naught to a whole number ? To a 
decimal?— 180. Becite the rule for expressing a decimal in figures. Give examples. 

6* 
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Write the numerator as a whole number, 42. The denominator con- 
tarns six naughts; hence, as the numerator contains hut two figures, we 
must prefix to it fournaughts. Am, .000042. 

So, four and 357 millionths, 4.000867 

Ten and mneteen ten-thousandths, 10.0019 
Twenty and eighty-nine bilUonths, 20.000000089 

BXBBOIBE. 

1. How many figures are required, to express thousandths 
(§177)? To express millionths? Billionths? Hundredths? Ten- 
thousandths? Hundred-triUionths? Ten-millionths? 

2. Give the denominators of the following decimals :— .001 ; 
.00001; ,19; 4.1; .000003; 15.62; ,3333; 5.162. 

3. Write the following as decimals, letting the decimal points 
range in line:--37 thousandths; 8 hundredths; 48 millionths; 
95 hundred-miUionths; 490 hundred-thousandths; 1240 ten-mil- 
lionths; 10000004 hundred-millionths; 96 billionths; 9301 hun- 
dred-millionths ; 2711 trillionths. 

4. Eight hundred and forty-one thousand ten-millionths. 

5. Eighty-thousand,* four hundred and two millionths. 

6. Seventy-one million three thousand and four billionths. 

7". Eight hundred and ninety-six thousand hundred-millionths. 

8. Forty-nine thousand,* and seven hundred-thousandths. 

9. Sixty billion and fourteen thousand trillionths. 

10. Eight hundred million and ninety-nine ten-billionths. 

11. Seventeen thousand and forty-one ten-trillionths. 

12. i}Sl(> ; "iV» looo > loooVoo 1 tSttJ loJoitf* 

Numeratfon of Decimals. 

181. RuLB. — Bead th^ numerator first as a whole wwmr 
ber^ tlien name the denominator^ as in common firactions, 

.09 13 read Nine hundredths. 
.090018 Nmety-thousand and eighteen millionths. 

70.000000401 Seventy, and four hundred and one billionths. 



181. Becite the rale for reading decimals. 
• The eomnw is l«re iiNd-i» aliow tl»t wliat preMdea It It whole Bumber. 
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EzEBOiSE. — ^Bead the following: — 



.8 


.010010101 


46.0017 . 


1.2 


.90 


.900909 


3.123456789 


.468 


.407 


.0043200203 


20.0020001 


2.0308 


.6945 


.00076 


.1110111111 


5.231231128 


.12003 


.00002007 


19.20200202 


0.047 


.005007 


.0509 


5.0000004 


.0004000045 


.36709 


.4000059 


99.199099199 


8.0019019 



182. Addition of Decimals. 

Ex.— Add 9.0421, .42386, 881, .03, and 23.6946. 

That we may unite thinp of the same kmd, we 
set the nmnbers down with the decunal pomts 
ranging in line, which brings figures of the same 
order in the same column. Add as in whole num- 
bers, and place a decimal point in the result under 
&e points in the numbers added. 

Rule. — 1. Write the nurnberB with 
their decimal points ranging in line. 
Add as in whole numbers. Place the decimal point in 
the result under the points in the numbers added. 

2. Prove by adding from the top downward. 



9.0421 
.42386 
881. 
.03 
23.5945 

Am, 914.09046 



EXAMPLES FOB PBAOTIOE. 

1. Add .123, .11496, 4.01, .06784, and 9.0342. Ans. 13.35. 

2. What is the value of .4897 +219.31 +3.00067 +.043851 
+ 5675.159 + 99.0004759 + .15006342 ? Ans. 5997.10376032. 

3. 8.8 + 450.329 + .988927 + 87.71 + .9 + .272073. 

4. .999 + 999 + 9.887706 + .07809 + 88.199 + ,4. 

5. 7.71 + .853 + 9.6 + 96 + .96 + .096 + 960 + .54. 

6. 105.501 + 0.105 + 8.648301 + .19 + .776655432 +.8. 

7. Find the sum of 2063 millionths; 3064 ten-thousandths*, 
99 hundredths ; 500, and 6009 hundred-thousandths ; seven, and 
12 millionths; and 863003 billionths. ^tw. 508.359428003. 



182. Set dovm the giyen example in addition of decimals, and perform the opera- 
tion. Give the rale. 
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' 8. Add five thousandths ; nineteen, and eighteen mlllionths; 
five hundred and twenty hundred-thousandths ; forty, and seven 
tenths; 87 hundredths ; 919 ten-thousandths. Ans, 60.6721;18. 

9. Required the sum of nineteen tenths ; four hundred, and two 
hundredths; ninety-three thousandths; one hundred-thousandth. 

10. Add, as decimals, S^-, lOnftnr; TzAWnr; -AWiV; ^nnftftnnr- 

183. Sabtnu^on of Declmalii. 

ExAMFLS. — ^From 4.19 subtract .000001, 

Set the subtrahend under the minuend, with the 4.190000 

dedmal points in line. Write naughts in tiiie vacant 000001 

places of the minuend (or supply them mentally), and '- 

subtract as in whole numbers. PlaCe a decimal point An*. 4.189999 
in the remainder under the other'pbints. 

Rule. — 1. Write the subtrahend under the minuend^ 
with their decimal points ranging in line. Subtract oa 
in whole numbers. Place the decimal point in the re- 
mainder under the other decimal points. 

2. Prove by adding subtrahend and remainder. 

EXAMPLES FOB PBAOTIOE. 

(1) (2) (8) (4) 

From 11. 8.00042 2.31400 23.66 

Take .897 .875 .401006 1.0941875 

5. Subtract 47.99999 from 831.012. Ana. 788.01201. 

6. From .8764321 take .0006. An$. .8748821. 

7. From 9.3 take the sum of .47 and 2.961. Ans. 6.869. 

8. Subtrahend, .88637; minuend, 312.42; required, the re- 
mainder. 

9. From one thousand take five thousandths. Ans, 999.996. 

10. Take 11 hundred-thousandths from 117 thousandths. 

11. From three million and one millionth, subtract one tenth. 

12. Find the value of 2.4+.0094-.73 — 1.8. 

18. From eight and three tenths take eighty-four hundredths. 

188. Set down the giren example In subtraction of decimals. Perform the <fpenf 
tion. 6iv* the rale. 
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14. From 88.1 snbtraot .8176 ; from the remainder take yf^, 

15. Find the difference between -fff^ and toV^^i ^t as com-> 
mon fractions, then as decimals. Do the results agree ? 

184. lIultlpti<»tloii of Declmalf. 

Example 1. — ^Multiply .324 by .03. 

Write the given dedmala as common fractione, and .324 

imultiply. A^^fty X T*TT = t#A%w, which expressed deci- Q3 

mally is .009'72. The same reralt is obtained by multi- — 

plying the given decimals together, and prefixing two Ant, .00972 
naughts and the decimal point to the> product 

Why prefix two naughts ? — ^The multiplicand containing 8 figures, its 
denominator contuns 8 naughts (§178). The multiplier containing 2 
figures, its denominator contains 2 naughts. Hence the product of their 
den minators contains 3 + 2 naughts ; and the product of ih&T numerators 
mus^ contain 8+2 figures (§ 177). As it has but three figures, we prefix 
two naughts. — ^The product of two decimals must therefore contain as 
many decimal places as both factors contain. 

Rule. — 1. Multiply aa in whole numbers* Fr(ym the 
right of the prodtict point off as many figures for deci' 
male cls there are decimal places in both factors. If there 
are not so many, prefix naughts to supply the d^ciency. 

2. JP^ove by multiplying multiplier by multiplicand. 

Example 2. — ^Multiply 3.8 by .97. 

Multiply as in whole numbers. There 00 o..^^ 0^7 

bdng 1 dedmal place in the multipU- ^^ -^'^•' '^' 

cand, and 2 in the multiplier, point off «^7 o.o 

l + 2,or8, figures from the light of the 266 776 

product 342 291 

186. To multiply a decimal ^„,. 3.686 3.686 

by 10, 100, 1000, &c,, remove 

the decimal point as many places to the right as tJiere are 
naughts in the multiplier. If there are not figures enough 
for this, annex naughts to supply the deficiency. 

.016 X 10 = .16 
.016 X 1000 = 16 
.016 X 10000 = 160 

184. Multiply .824 by .08 in the two way8 shown abore. Why do we prefix two 
naunrhts to the decimal prodaot? Bodte the role for the maltiplication of decimals. 
--ISSk How may wo multiply a decimal by 10, 100, 1000, dee, ? Give examples. 
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BZAMPLBB FOB PBAOTIOB. 



(1) 


(8) 


(S) 


(4) 


Httltiply 81.009 


.008765 


7.91365 


8256.9 


By 4.067 


.0495 


8.401 


4.0008 



5. Multiply together 6.321, .987, and 1000. Ans. 6288.827. 

6. Multiply .4639721 by .00882. ' Ans. .003860247872. 

7. Multiply 5.432 by 21 ; by .21 ; by 9.8 ; by .00008. 

8. Multiply by 100 the following : .1 ; .003 ; .00007 ; 1.14. 

9. Und the product of one billionth and one billion. 

10. Multiply 78 thousandths by 19 hundredths. 

11. Multiply ninety-seven millionth^ by ten thousand. 

12. Multiply .00468 by 3.0009. Multiply 14.7 by .0908006. 

13. Find the product of 3^, tSAr) &^^ nArvt ^^^ ^ common 
fractions, then as decimals. Do the results agree t 

14. Multiply the sum of nineteen hundredths and eighteen 
thousandths by seventeen ten-thousandths. Ans, .0003536. 

15. Multiply the difierenoe between two ten-thousandths and 
two hundred-thousandths by nine tenths. Ans. .000162. 

DiTliloii of Declmalf . 

186. Division is the converse of multiplication. The 
dividend corresponds with the product, the divisor and 
quotient with the factors. 

Now, in multiplication of decimals, we found that the 
product contains as many decimal places as both factors 
together. Hence, in division of decimals, the dividend 
must contain as many decimal places as divisor and quo- 
tient together ; and the quotient, as many as the decimal 
places in the dividend exceed those in the divisor. 

187. RiTLE. — 1. Divide as in whole numbers. Point 
off from the right of the quotient as many figures as the 
decimal places in the dividend exceed those in the divisor, 

ISflL In division of decimals, bow many decimal places must the diyidend con- 
tain ? How many mnst the quotient contain ? How does this follow from the mode of 
pointing in multiplication Qf decimals?— 187. Qive the rule for division of decimals. 
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If there are not so many^ prefix naughU to supply the 
deficiency, 

2. Prove by mvUiplying divisor by quotient. 

EiCAMPLB 1. — ^Divide 84.0065 by .06. 

Divide as in whole numbers. There being 4 deci- Qg\ qa oo65 

mal places in the dividend, and 2 in the divisor, point ' o^.i/UDO 

off 4-^2, that 18 2, figures from the right of the quo- Am, 1680.13 
tient 

188. Annexing naughts -to a decimal does not change 
its value. Hence, wJien the dividend contains fewer deci- 
mal places than thA divisor^ annex naughts to it tiU its 
decimal places eqiuxl those of the divisor/ then divide, 
and the quotient wiU be a whole number. 

Example 2, — ^Divide 7240.5 by .0009. 

Annex 8 naughts to the dividend, to make its qqOQ) 7240.5000 

decimal places equal those of the divisor. The -^ 

quotient is a whole number. Ans, 8045000 

189. When there is a remainder, after using all the 
figures of the dividend, naughts may be annexed to the 
dividend and the division continued. In pointing off the 
quotient^ these naughts must be counted as decimal figures 
of the dividend. The sign + is annexed to a quotient, 
to show that the division does not terminate. 

00 ExAMPLB 3. — ^Divide .076 by 4.3. 

4.3) .075 (174 jij^ep ^j^g all the figures of the ^vidend, we 

43 annex naughts (placed above iti to continue the divi- 

320 ^^^^ which may thus be carried out as far as desired. 

ofii Using 2 naughts, we have 5 decimal places in the 

^^^ dividend, and 1 in the divisor. We must therefore 

1 90 point off 6— 1, or 4, figures from the right of the quo- 

172 tient^ wMch reqmres us to prefix to it a naught 

— jg Am. .0174+ 

190. To divide a decimal by 10, 100, 
Am. .0174+ 1000, &c., remove the decimal point as 

• 

188L When the diviMnr contains more decimal places than the dividend, how 
must we proceed? Divide 7240.5 by .0009.-180. When there is a remainder after 
using all the flgnres of the dividend, what may he done ?. In pointing oil; how mast 
we consider these annexed naughts? What does the sign + annexed to a qnotient 
show? Apply this mle in Ex. 8.— 190. How may we divide a decimal by 10, 10(V 
1000,4^? Give examples. 
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.mant/ places tothekft cu there are naughts in the divisor. 
If there are not figures enough for this, prefix naughts 
to supply the deficiency. 



166.3 -f- 10 = 16.63 

166.8 -^ 1000 = .1663 
166.8 -4- 100000 = .001668 



EXAMPLES FOB PBAOTIOB. 

Und the yalue of the followmg; prove each example : — 



1. .144-^.36 Ans. A 

2. .49 -T- 700 An». ,000T 

3. 182 -5- .11 Ana. 1200. 

4. ,8-5-7.3 Ans. .109589+ 
6. Divide .76 by .7500. 

6. Divide 10000 by .01. 

7. Divide .24 by 60. 

8. Divide 8437 by 1.8. 

9. Divide 1210 by .11. 

10. Divide .00001 by 1001. 



11. Divide .00063 by 9. 

12. Divide .6 by 50000. 

13. Divide .491 by .00007, 

14. Divide 810 by .000009. 

15. Divide .0001 by .001. 

16. Divide 2880 by .0036. 

17. Divide 19 by 42.96. 

18. Divide .120 by 100000. 

19. Divide 64000 by .0016. 

20. Divide tHt hy rMmf- 



21. Divide 689,621 by 10000 ; by 100 ; by 10000000; by 10. 

22. Divide one million by one ten-thousandth. 

23. Divide the sum of 941 thousandths and 38 hundredths by 
one thousand. Ans. .001321 

24. Divide the difference between eight tenths and one mil-* 
lionth by seventy-nine hundredths. Am. 1.0126569 + 

25. Divide the product ef one hundredth and one thousandth 
by one ten-billionth. 

26. Divide 7 tenths by 3.5, and the quotient by 20000. 

27. Divide ^ttji^ by lihy ^^ ^ conunon fractions, then as 
decimals. Do the results agree? 

28. Divide the sum of five thousand and two thousandths by 
two hundredths. Ans, 250000.1 

29. Divide the difference between 200 and 2 hundredths by 
9 hundredths. Ans, 2222* 

30. Divide by 100 the followmg: 26.83; .2683; 268.8; .02688. 
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BedacUon of Decimals* 

191, Case L — To reduce a decimal to a common frae- 
Hon. 

Rule. — Write the given decimal^ with its point omitted^ 
over its denominator^ and reditce this common fraction 
to its lowest terms. 

Example. — ^Reduce .125 to a common fraction* 

.125 = m^ = i Am. 

EXAMPLES FOB PBAOTIOE. 

Bednce the following to common fractions: — 



1. .875; .5; .15; .26; .88. 

2. ,225; .435; .576; ,666, 

3. .00375 Am, ■^. 
4 ,000225 An8. nr^. 

5. .36984 Ans. -^^f^. 

6. .0982 Ana. -^f^. 



7. .46; .046; .0046; .11. 

8. .076; .075; .0075 .13. 

9. .00764 Ana. y^k- 

10. .00025 Ana. ^hv- 

11. .000155 Ana. g o U oo* 

12. .01250505 Ana.TgUmh' 



192. Case IL — To reduce a common fraction to a 
decimals 

Example. — ^Reduce -J^ to a decimal 

if is 1 divided by 8. To perform the division, annex 

decimal naughts to the dividend 1, and divide by 8. Point 8) 1 . 000 

oflf three figures from the right of the quotient, because r-r^r 

there are three dedmal places in the dividend and none Am, .1-60 
in the divisor. Ana, .126. 

To prove the result, reduce .125 back to a common fraction (§ 191), 
and see whether it produces \. 

Rule. — 1. Annex decimal naughts to the numerator^ 
and divide by the denominator. Point off the quotient 
as in division of decimals. 

2. Prove by reducing th^ decimal obtained back to a 
common fraction. 

Compound fractions must first be reduced to simple ones. 

191 Beoitc the mlo for redadnflr a decimal to a common fhtction. Give an ex- 
ample.— 192. Solve and explain the given example. Bedte the rule for reducing a 
common fraction to a decimal. What must first bo done with compound fractions t 
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BZAMPLXS FOB PXJlOTIOX. 

find the value of the following in decimals : — 



!• T ? * » f I 8 1 A 5 A* 

8. f off of i. ^n«. .225 

4. iof^offofli. 

5. i of 1 of i. uin#. .016625 

6. i^ of ) of }. An$. .008 

7. {xAxff x4|* ^^..88+ 



"• f 5 I » A I A » rtTT* 

^* A 1 i » A 1 Air» 

10. i — ^. ^iw. .07 

11. } + 1. ^n«. .95 

12. i + i + A" ^^' -^875 
18. H -«- 1- ^'i'- -62^ 
14. A -^ M* -^^^ •4645 + 



Clrcnlatlnff Deelmali. 

193. Sometimes (as in Example 7 and 14 above) no 
decimal can be obtained exactly equivalent to a common 
fraction. This is because the cU vision do^snot terminate, 
but the same figure or set of figures keeps recurring in 
the quotient. In such cases, the fiirther the division is 
carried out, the more nearly correct will the answer be. 

194. A decimal in which one or more figures are con- 
stantly repeated, is called a Circulating DedmaL The 
repeated figure or figures are called the Sepetend. 

196. A repetend is denoted by a dot placed over it, if 
it is a single figure, — or over its first and last figure, if it 
contains more than one. Thus : .3 = .333, &o, .45 = 
.464546, &c. .2i48 = .2148148, &c, 

196. A Pure Circulating Deoimal is one that consists 

• • • 

wholly of a repetend; as, .3, .243. 

A Kixed Cireulating Dedmal is one in which the repe- 
tend is preceded by one or more decimal figures, which 
form what is called the Finite Part : as, .23 ; .2 is the 
finite part. 

198. Wh7« In some casea, can not a decimal be obtained cqaivalent to a common 
fraction ?~194. What is a Cii«alatlng Decimal? Wbat are the repeated Agaie or 
flgnres called ?>-19& How Is a repetend denoted?— -lOd What is a Pore drcolatixig 
Decimal ? What is a MixM Oircnlating Decimal ? Qiye examples. 



« " .8=1 

« " .61 = ife 

.02 = A 
" « .03 = 
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197. Reduction of Cibgxjlating Decimals. — ^Redno- 
ing according to the rule in § 192, we find 

^ z= .111111, &c. or, .1 Hence, reasoning backward, .1 = ^ 

f = .222222, &C. or, .2 " ** " .2 = f 

f = .883333, &C. or, .8 < 

^ = .010101, &C. or, .61 * 

^ = .020202, &c or, .62 * 

^ = .030303, &c or, .68 * 

yij = .001001, Ac. or, .OOl " " " .001 = ^ 

It will be seen from the above that the denominator 
of a repetend consists of as many nines as it contains 
figures. Hence the following rule :— 

198. Rule L — To reduce a repetend to a common /rac- 
tioriy write under it for a denominator as many nines a^ 
it contains figures. 

199. Rule IL — To redicce a mixed circulating ded- 
maly reduce the repetend to a common fraction^ as above, 
annex it to (he finite pcsrt, and place the whole over the 
denominator of the finite part. Jteduce the complex fra^i" 
tion thus formed to a simple one. 

Example. Reduce .2336 to a common fraction. 
Reduce 36 to a common fraction : 'H ^= A 

Annex the fraction to the finite part: .23^ 

23JL 
Place the whole oyer the denom. of the finite part : 

100 

Bednce the complex fraction thus formed : -ffiv Am. 

EXAMPLES FOB PKAOTIOE. 

1. Write as circulating decimals : .3333+ (.3); .263263263+ 
(.263); .10471047+ ; .246666+ (.246); .1492121+ ; 4.9871871+ ; 
8.2300300+ ; .12346671284567+ ; .2424+. 

197. Of what does the denominator of s repetend consist? How Is this shown? 
— 19& Bedte the rale for redncfng s repetend to s eommon fraction.— 199. Secite 
the rale for reducing a mixed clronbting dedmsl to/i common fraction. Apply this 
rule in the giyen example 
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2. Write as drcnlating decimals (§197): } (.t); ^ (.07) ; yf^ 
(.007) ; (Aft ; -jrhr > VJ 5 tt vr i sllis ? tsmss ? f > A > tIif ? 

3. Beduce to common fractions (§ 198) in their lowest terms : 
.25; .OSi; .315; .iOOO. Ans. f|; ^Ir; A^; ««• 

4. Beduce to conunon fractions (§ 199) in their lowest terms : 
.06; .243; .63219; .8i003. Ans. ^; M; ||H; fHtt- 

5. How much more is .8 than .8? ^ns. ^. 

6. How much more is ,2i than .21 ? Ans. ^A^* 

7. How much less is .72 than .72? 

8. "Which is the greater, .48 or .48, and how ranch? 



9. Beduce .123. Ans. ^. 

10. Beduce .32i. Ans. |f|. 

11. Beduce .27^3. Ans. ^. 

12. Beduce .0045. Ans. ^. 



13. Beduce .12 and .1894. 

14. Beduce .083 and .4896. 

15. Beduce .135 and .0398. 

16. Beduce .135 and .6345. 



CHAPTER XII. 

FEDERAL MONEY. 

200. A Coiii is a stamped piece of metal used as money. 

201. By the Currency of a country is meant its money, 
consisting of coins, bank bills, government notes, Ac. 

202. Different countries have different currencies. The 
currency of the United States is called Federal Honey. 

Table of Fbdkbai* Monbt. 

10 niills (m.) make 1 cent, . . . c, ct. 

10 cents, 1 dime, . . d. 

10 dimes, 1 dollar, . . $ 

10 dollars, 1 eagle, . . E. 



300. What Is s Coinf-^l. What Is meant by the Cnirenoy of a country f— 202. 
What Is thecurrcncyof theXJnltedStatescalled? Eedto the Table of Federal Money. 
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The millf one thousandth part of a doHar, takes its name from the 
Latin word miller a thousand ; the cent, one hundredth of a dollar, from 
the Latin centum^ a hundred ; the dimey one tenth of a dollar, from the 
French dime, a tithe or tenth. The word dollar comes from the German 
ihdUr. The dollar-mark $ is supposed to have originated from the letters 
U. S. (for United States) written one upon the other. 

203. United States Coins, — ^Tbe coins of the United 
States represent all the denominations of the above Table 
except mills, as well as other values. They are as fol- 
lows : — 



Gold. Double eagle, worth ^20. 


SiLYXR. Dollar, worth (1. 


Eagle, << (10. 


Half-dollar, '< 60 c 


Half-eagle, << ( 6. 


Quarter-dollar, ** 26 c. 


Three-dollar piece, " ( 8. 


Dune, " 10 c 


Quartei^eagle^ " $ 2^. 


Half-dima, '< 6 c 


Dollar, " % 1. 


Three-cent piece^ ** 8 c. 



Goffer. Three-eent piece, 8 c 
Two-cent piece, 2 c 
Cent, Ic 

The gold and silTer coins are nhie tenths pure metal, the foimer bdng 
alloyed with one tenth of silver and copper, and the latter wiUi one tenth 
of copper. The copper coins consist of 88 parts of copper to 12 of nickel 

204. Weiting and Reading Fedbbal Monet. — ^In 
passing from mills to cents, from cents to dimes, and 
from dimes to dollars, we go each time to a denomina- 
tion ten times greater, just as we do in passing from 
thousandths to hundredths, from hundredths to tenths. 
Federal Money is therefore a decimal currency, and may 
be written and operated on in all respects like decimals. 

206. In writing and reading Federal Money, the only 
denominations used are dollars, cents, and mills. The 
dollar is the unit or integer, and is separated by the deci- 

From what does the mill take Its name? The cent? The dime? The dollar? 
How Is the dollar-mark supposed to have originated?— 208. Name the gold coins of 
the United States, and their value. The silyer coins. The copper coins. What 
prop«rtion of the gold and silver coins is pure metal ? With what are they alloyed ? 
Of what do the copper coins consist?— 204. What kind of a currency is Federal 
Honey? How may it be written and operated on?— 20S. What denominations are 
used in writing and reading Federal Money ? Whiek of these is the Integer ? How 
is it separated from cents? 
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mal point from cents, wbich occupy the first two places 

on the right of the point, mills occupying the third. 

Hence the rules. 

Gents occupy two places, — that of dimes and thdr own, — ^because we 
do not recognize dimes in reading. Cents are sometimes written in tho 
form of a common fraction, as hmidredths of a dollar ; as, (5-^,)^. 

206. Rule I. — Write Federal Money decimaUy^ the 

doUars as integer^ the cents as hundredths^ the mills as 

thcusandths. 

ExAMPf.Tcs. — ^Twelve dollars, six cents, (12.06 

Twelve dollars, uxty cents, (12.60 

Twelve dollars, six cents, five mills, $12,066 
Twelve dollars, five mills, (12.006 

207. RijLB n.— i>» reading Federal Money ^ caU the 
integer dollars^ the hundredths cents^ the thoitsandths miUs. 

EXAMPLES FOB PBAOTIOE. 

1. Write eleven dollars, eleven cents. 

2. Write six hnndred dollars, three mills. 
8. Write ninety-eight dollars, seven cents. 

■ 4. Write one thousand dollars, ten cents, nine mills. 

5. Write six dollars, seventeen cents, eight mUls. 

6. Write ninety-nine cents, nine mills. 

7. Write a million dollars, one cent, one milL 

8. Bead $840,268 $660,005 $ .009 

$28.01 $6.90 $1.00 

$14296.80 $280.09 $11,111 

208. Opesations in Federal Money. — To addy sub- 
tract^ multiply^ or divide Federal Money j ex/press the given 
amounts decimally ^ and proceed as in decimals. 

Represent \ cent as 6 mills, \ cent as 26 ten thousandths of a dollar. 
Thus : 3Yi cents = (.3Y6 61 cents = (.0626 



How many plBMB do cents oceupy? Why? Howare cents sometimes written? 
'20fi. Secito the rale for writing Federal H<mey.-~207. Beoite the rale for reading 
Federal Money.— aO& Give the rule for adding; subtracting, multiplying, or dividing 
Federal Money. How is \ cent represented ? \ cent i 
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As there are no idiUb cokied, less than 6 mills in a result is dis- 
regarded in business dealings, and 5 mills or more are called an additional 
cent 

Example 1. — ^Add together $4.83, $4.83 

$10,005, $480, $.37|, and $3.36. 10.005 

Follow the rule for the addition of dedmalfl, 480.00 

§ 182. Set the items down with their decimal points -375 

in line, representing the half cent as 6 mills. Add, 3.36 

and bring down the decimal^oint mider the points , ft^oo Khc\ 

in the items added. -4»i«. |498.6Y. ^"*- 5P4»».&7U 

$1 4.00 Example 2. — ^A person having $14 spent 

9.83 $9.83 ; how much had he left ? 

$ 4,17 Am, Be ^^ 1^ ^e difference between (14 and (9.83. 

Proceed as in subtraction of dedmals, § 183. Am, (4.1'7. 

Example 3. — ^What will 12 coats cost, at $14.76 each? 

If 1 coat costs (14.76, 12 coats will cost 12 times £14 75 

$14.76. Proceed as in multiplication of decimals, lo 

§ 184. Point off two figures at the right of the prod- }2i 

net, because there are two decimal places in multipU- ^^^^ $177.00 
cand and multiplier. Am, (177. 

Example 4. — ^How many photographs, at 12|^ cents 

apiece, can be bought for $6.25 ? 

As many as 12^ cents is contained times in (6.26. 

•125) 6.250 (50 Proceed as in division of decimals, g 187. Amiex a 

625 naught to the dividend, to make its decimal places 

— jrrr- equal those of the divisor, and the quotient will be 

^^ % whole number. AnA, 50 photographs. 



EXAMPLES FOB PBAOTIOE. 

1. Add together forty-three dollars; seven dollars, twenty 
cents; nineteen cents, nine mills; twenty dollars, three mills; 
four cents, six mills; and seventy-five cents. Ark^. $71,198. 

2. Take forty-three cents from thirty dollars. 

8. From nine dollars, nine cents, subtract eight dollars, eighty 
cents, eight mills. 

4. A farmer received $41.60 for poultry, $125 for a horse, 

$3.12 for eggs, and $5.65 for cheese. What was the sum total? 

_— ^ — « — _ — _ — f 

How is less than 5 mills In a result regarded? How are fi mills or more re- 
garded? 
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5. A father divides twenty thousand doUan equally among his 
7 children ; how much does each get? Arts. $2857.142 + 

To get cents and mlllB In the answer, annex decimal naughts to the dividend, 
and continue the division. 

6. How much is four and a half times |ld.l3 ? 

In such a case ezpresa the fraction of the multiplier decimally. $18.18 x 4.5 

7. If 23 acres are worth $724.50, how much is f of an acre 

worth? Am. $23,626. 

First find how mnch 1 acre Is worth; then f of an aere. 

8. A owes B $76.93, and b(»T0W8 of him $37.60 more. If A 
then pays B $100.76, how much will still remain due? 

9. What cost 186 pounds of coffee, at $.298 a pound? 

10. Bought 8.376 cords of wood, at $5.60 a cord. Wliat did 
itcort? Afu. $46.06. 

11. The Erie Canal is 863 mUes long, and cost $7143789. 
What was the average expense per mile? 

12. A farmer sold his butter for 27 cents a pound, receiving 
$982,935. How manj pounds did he sell? Ans, 8640.6 pounds. 

18. What cost 16 so£e», at $43.75 apiece ? 

14. The butter made in one year from the milk of 63 cows, 
having been sold for 30 cents a pound, brought $2369.10. How 
manj pounds were sold, and what was the average amount pro- 
duced by each cow? Ans. Average, 149 pounds. 

15. A man having 7 sons and 4 daughters, divides $100 among 
his sons, and $75 among his daughters. By how much does each 
daughter's share exceed each son^s share? Ans. $4.46f. 

How much is each son^s share (^ of $100) f How mnch is each daughter's share 
(i at $76) t Find the difference between these two amonnts. 

16. How much will a man waste on segars in 50 years, if he 
smokes four daily, averaging 4^ cents each, allowing 366 days to 
the year? Ans. $3285. 

17. A person who earns $1050 a year, spends in January, 
$98.41; in February, $81.33; in March, $102.28; in April, 
$125.26; in May, $74.38; in June, $73.47; in July, $65.98; in 
August, $87.21 ; in September, $70.34 ; in October, $122.08 ; in 
November, $79.68; in December, $62.77. How much has he left 
at the end of the year ? Ansi $16.81. 
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18. How many pounds of cheese will be made from 46 cows 
in 30 days, if each cow averages 2.5 gallons of milk daily, and 
each gallon produces 1.1 pounds of cheese ? What will the whole 
bring at 18^ cents a pound? Ana. $702,075. 

How mnch milk Is produced dally hy 46 cows? How mncb cheese Is produced 
dally? How much cheese, then, Is produced in 80 days? What will this bring at 
$.185 a pound ? 

19. K I lay in eleven tons of coal at $9.75 a ton, two barrels 
of charcoal at 95 cents a barrel, and three loads of wood at $4.25 
a load, and pay $3.80 for sawing and splitting, what does my 
fuel cost me? ^aw. $125.70. 

20. Suppose that a man buys two glasses of liquor a day, at 
ten cents a glass ; how many volumes costing $1.50 each, could 
he purchase with the sum that he would thus spend in 30 years, 
aUowihg 365 days to the year? Ans. 1460 volumes. 

21. A farmer buys 23i (23.25) yards of cloth at $3.75 a yard ; 
if he pays for it with butter at 30 cents a pound, how much butter 
must he give ? Ans. 290.625 pounds. 

22. What will 24 copy-books cost, at 12 cents apiece ? 

23. The expenses of a family for May are as follows : — ^fuel, 
$10.25; table, $47.90; clothing, $13; rent, $31.25; sundries, 
$9.53. The next month they diminish th^ir expenses one half; 
what does it cost them to live in June? Ans. $55,965. 

24. A ferry-master who received $5.26 one morning, and $7.93 
In^the afternoon, found that he had taken a counterfeit dollar-bill 
and two bad quarter-dollars. How much good money did he 
take that day ? ^^s. $11.69. 

25. The Welland OanaJ, 86 miles long, cost $7000000. What 
was- the average cost per mile? 

26. On the debtor (Dr.) side of an account are the following 
items: $1050, $241.71, $99.88, $760, $437.75. On the creditor 
(Or.) side are the following: $69.95; $860, $.875, $43.17. What 
is the balance ? 

The balance Is found by adding the items on the debtor side, then those on the 
creditor side, and taking the less sum from the greater. 

27. What is the value of 42 hsl^ of cotton, containing 425i 

pounds each, at 56 cents a pound? Ana. $10007.76. 

6 
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28. A £tfmer exdhangw 9 tons <tf hay, worth $38.^ a ton, for 
wheat at $2.10 a bnahd. How many bnahelB should he receive ? 

29. What cost 144 pi^ier-oatters, at 87^ cents each? 

80. Three partners bought some land for $9875. Thej sold 
it for $1100 cash, $978.50 worth of produce, and notes to the 
amonntof $8000. What was each partner^s profit? ^m. $282.88^. 

How mneh did Uiey recelTe for the bud to all ntih, produce, and notes f What 
WBS the whole ptoflt ? Divide this ■mong three. 

81. and D bought 80 acres of land each. C sold his so as 
to gain $1.75 an acre. D sold his soas to gain four times asmnch 
as O. How much did D make on his 80 acres? 

How much did D make on 1 aoef HowmnehonSOeeRsf 

82. A man bnys 9 chairs^ at $2.75 each. He sells them at a 
profit of 50 c each. What does he get for the whole ? Atu. $29.25. 

88. The profits of a certain firm for one year are $8961. One 
of the partners, who receives i of the profits, divides his share 
equally among his five sons. How much does each son receive? 

34. K I buy some lace for $2.62^ a yard, and sell it for $8.10, 
do I gain or lose, and how much ? 

85. If 1 recdve $8.15 a barrel for apples that cost me $3.87i, 
do I gain or lose, and how much ? 

86. Ps account at a certain store stands as follows : — ^Debits, 
$49.75, $63, $3.75, $15,375, $304.05, $27, $199,875. Credits, 
$415, $88.80, $42. What is the balance? Ans. $117. 

87. Find the balance of each of the two following accounts : — 



Dn. 


Cx. 


Db. 


Cx. 


$84.09 


$149.68 


$2264.00 


$1860.48 


63.86 


19.94 


185.76 


10249.75 


69.88 


286.41 


12458.63 


76.49 


2726.45 


59.88 


5289.21 


^486.91 


765.60 


1147.31 


18.75 


590.48 


338.88 


6.66 


451.39 


1751.52 


47.67 


999.88 


865.56 


8064.63 


4827.33 


1428.72 


4157.88 


591.27 


695.63 


2379.64 


886.27 


7203.48 


5820.94 


822.56 


21234.33 


2457.87 


967.19 


1865.63 


18642.85 


3599.19 



Ans, Balance $7241.11 



Am. Balance $21022.66 
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209. Aliquot Pabts.— iJiquot Parts of a number are 

either whole or mixed numbers that will divide it without 

remainder. 4^, 3, and 2^, are aliquot parts of 9. 

When an aliquot part is a whole number, it is a factor; 8 is both an 
aliquot part and a factor of 9. 

210. The aliquot parts of a dollar most frequently 
used, are as follows : — 



50 cents = i of $1. 
d3i cents = i of $1. 
25 cents = i of $1. 
20 cents = ^ of $1. 



12i cents = ^ of $1. 
10 cents = ^ of $1. 

6i cents = ^ of $1. 

5 cents = ^ of $1. 



211. When the cost of a number of articles is required, 
and the price of one is an aliquot part of $1, we may save 
work by operating with it as the fraction of $1. 

Ex. — ^What will 600 Spellers cost, at 33 J cents each? 

At (1 each, 600 Spellers would cost 
$600. But 334 cents are 4 of $1 ; ther^ i ^f $600 = $200 Ans. 
fore, at 834 cents, they will cost 4 of 
$600, or $200. 

Rule. — Take such a part of the given number as thi 
price is o/^ $1, and the result will be the ansioer in dollars* 

212. In like manner, to divide by an aliquot part of a 
dollar^ divide by the fraction that represents it. 

ExAMPLB. — ^How many pass-books, at 6^ cents each, 
can be bought for $2 ? 

As many as 64 cents is con- ^. . ^^ 

tained times in $2. 64 cents is ^ ^^^^^ = 'tT 

tV of a dollar. ^ of $1 is con- 
tained in $2 82 times. Am. 82 2-f--^ = 2x-^=32 Am. 
pass-books. 

EXAMPLES FOB PBAOTIOE. 

1. What cost 144 pencils, at 6^ cents each? Am. $9. 

2. What cost 500 Primers, at 20 cents each ? Ans, $100. 

209. What is meant by Aliquot Parts? When Is an allqnot part a factor, and 
when not? — 210. Mention tiie aliquot parts of a dollar most frequently nsed. — 211. 
What is the rule for finding the cost of a number of articles, when the price of one is 
an aliquot part of $1 ?— 212. What is the rule for dividing by an aliqa9t part of $1 ? 
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5. WbateortieOOpoQiiABof «ig>r,ill2|oaitBff 
4. What oost 1728 bottles of ink, at 14 oentsf 

6. At 8S| oenfcs a poond, what coat 160 pounds of candleB f 

«. What cost 8500 poonda of soi^k, at 14 c? An», $312.5a 

7. What must I gpTO for 85 rnlav, at 60 cents each? 

8. At 6| cents apiece, what cost 1000 cabhages? 

9. If 1 yard of mnslin costs 331 cents, what cost 96 yaids ? 

10. How many mackerel at 331 cents, can he hon^t fot $15? 

11. How many dozen eggs, at 25 c. a dozen, can I buy for $6 ? 
18, How mudi sogar, at 10c a pound, can he bought for $20? 
13, How many baskets <tf berries, at 6jt a, will $12 buy? 

14^ At IH o. a qn>i» how many quarts of nuts win $5 buy? 

S13. Absigles 80ij> btths 100 OB 1000. — The price 
of articles is sometimes given by the 100 or 1000. 

ExufPiJB. — ^What will 1550 envelopes 1550 

cost, at $3.25 a thousand? 3.25 

If we multiply the nmnber <tf artideB and the ~7750 

price per thounnd together, we get a resuh 1000 3100 

times too great We must therefore diride the prod- jaca 

uot by 1000,~that ia, point off thiee ad£tfoiiaf fig- ^^^^ 

uros. Hence the rale: — 5037.50 

RuLS. — 7b Jind the cost of a number Am, $5.0375 
<^ €rriicies ¥*Kase price is given by the 
100 or 1000, muUipfy the given number and price together^ 
and point off two additional Jigttres in the product if the 
price ieper hundred, or three if it is per thousand. 

The price of hnnbar (boMds, plank, logs, Ac.) 18 generaHy ^ven by 
the thounund feet Ar C. (jBatcmUm) mama hmdrtd;per M. (for 
mutt) means a wmtcmd. 

BZAMPLBS FOB PBAOTIOB. 

1, What cost 526 oysters, at 95 c. a bundredf Am. $4.9875. 

2. At $4.20 a thousand, what cost 5625 envelopes? 

». What cost 1750 pounds of dried coifish, at $7.16 a hnndred ? 



Jia Solve flie giyeD example. Bedte the mle for finding the cost of a nnmber 
of articles whose price Is gfyen by the 100 or 1000. How Is the price of Inmbereene- 
raUyglTent What does ^mt (7. mean? Per M.^ 



« 
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4. Wliat must I pay for 1300 feet of boards, at $20 per M.? 

5. What cost 426 feet of white-oak logs, at $66 per M. ? 

6. At $10.50 a hundred, what cost 9870 poimds of lead? 

7. What cost 5000 laths, at 45 cents per 0. ? 

8. What is the freight on 962 poonds, at $1.25 per 100? 

9. What most be paid for laying 1275 bricks, at $8 per 1000? 

10. Required the cost of 90422 bricks, at $7.75 a thousand ? 

11. How mnch must be paid for planing 4976280 feet of boards, 
at 84 cents per 1000 feet ? Ana. $4180.075. 

12. If a man carts 575 loads of bricks, averag^ 1800 to the 
load, and is paid at the rate of 95 c. a thousand, how much will 
he receive ? Ana. $988.25. 

13. Sold, at $11^ a hundred, three cargoes of pine-apples, the 
first consisting of 840, the second of 970, the third of 7^4. How 
much did they all bring? Ana. $285,075. 

14. Bought 2000 feet of boards, at $27 per M., and 675 feet of 
pine stuff, at $8.80 per 0. What was the whole cost ? Ana. $79.65. 

Malting oat Bill§. 

214. A Bill is a statement of what one partj owes 
another for goods bought or services rendered. It may 
consist of several items, which are added or "footed up", 
to find the whole amount. Specimens of bills follow. 

215. On the first line (see Bill 1, page 126) stand the name of the 
place and the date. On the second line is the name of the party owing the 

bill, and on the third that of the party to whom it is owed. To Dr. 

means To Debtor^ or indehied. fft of ^ w^ch is another 

form, used in Bill 2, means Bought of . 

Then come the items, each with its date if the dates are different, as in 
BUI 4. @ before the price means at. 

When a bill is presented and not pud, it is left without signature, like 
Bill 1. When it is paid, the party receiving it signs his name under the 
words Received Payment^ as in Bill 2, and the person paying it retains it 
as evidence that it' is paid. A clerk or coUector signs his name for his 
principal, as shown in Bills 3 and 6. 



214 What Is a Bill?— 215. What Is fonnd on the first line of a bill? On the 

second line? On the third line ? What Is meant by To Dr. ? Rtqf^ What 

Is the meaning of the sign ® in the items? When is a bill left without signature ? 
When a bill is paid, what does the party receiving it do? Give the forms in- which 
a clerk or collector signs his name. 
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If the party indebted ^vea his note, or written promise to pay, in stead 
of cash, it may be mentioned after the words Received FaifmerU, as in 
BiU 4. 

The person indebted may have paid something on account, or may 
have chaises against the party rendering the bilL Such amounts are 
called creaita. They are placed below the items of the biU, and are de- 
noted by the letters Or., as in BiU 6. The balance is obtained by finding 
the difference between the sum of the credits and the sum of the debits. 

XZAMPLX8 POB PBAOTIOB. 

Copy each bill, learn the forms, find the cost of each item, 
insert it in its proper place on the right, add the'several amomits, 
and see whether their smn agrees with the given answer : — 

(1) 

y, Y,, Feb, 2S, 1866. 

Mb. Hestby Box, 

To Tebbt & Bbown, Dr. 

To 75 yards carpeting, @, $2.50 ... $ 
" 42 yards drugget, @ $1.87i • • • 

<' 6 mats, @ $8.25 

" 18 rugs, ® $22.80 

" 81 yards oil-cloth, @ $1.10 ... 

$776.25 
Heceived Payment^ 

(2) 

Philadelphia, JfareA 1, 1865. 
Mb8. H. 8. SziNinsB, 

B't of B. J. Jamxs. 

8 yards Hnen, @ $1.25 $ 

12 pair hose, ^ .75 

4 pair gloves, @ .95 

6 skeins silk, ® .05 

1 piece mudin, 44 yards, ® 55 c. . . 



$41.05 
Beceived Payment, 

B. J, James. 



If the party indebted glyes his note, in stead of cash, where may It be men- 
tloned t What Is meant by eredit«^ Where are they placed? How are they de- 
noted ? How is the balanoe obtained f 
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Cofemftw, ifoy 1, 1866. . 
Mbssbs. Plumb & l^ixosr, 

To RoBEBT 'Suttee, Dr. 

To 7 ink-stands, @ 15 c $ 

" 9 boxes steel pens, @ 87i o. . . . 

" 8 reams foolscap paper, @ $4 . . . 

" 5 dozen copy-books, @ 96 c. a dozen 

" 8 rosewood writing-desks, (^ $7.60 . 

$68.23 
Beceived Payment, 

Caleb Hunt, 

for Bobebt Suttbb. 

(*> 
,, ^ Trenton, April 1, 1866. 

Mb. Benjamin Stabe, 

Bot of DxTDLET Stabb & Oa 
Jan. 10 8 boxes raisins, (^ $6.25 $ 

" 12 50 pounds sugar, @ 20 c. 
Feb. 16 48 pounds currants, @ 33^ c 

" 17 120 pounds tallow, @ 16| o. 
Mar. 23 14 barrels flour, @ $10.75 
" 25 30 gallons kerosene, @ 85 c. 

$272.00 
Beceived Payment, by note, 

I Dudley Stabb & Go. 

(5) 
_ _ _ Concord, May 10, 1866. 

Mb. Bichabd Foot, 

To Db. W. S. Oeaitb, Dr. 

To professional services to date .... $68.00 

" medicines to date 4.35 



Ob. By caah ..... $15. 
" 5 cords wood, @ $6 30. 



$72.35 



$45.00 



Balance . . . $27.85 
Beceived Payment, 

W. S. Oeane, 

by Asa Gbeen. 
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6. John Ooz bought of Philip Brady, of Boston, the following 
articles : — Jan. 2, 1865, 6 pair of gloves, at |1.26 ; Feb. 1, 12 
shirts, at $8.76 ; Feb. 9, 18 pair socks, at 33^ c. ; Feb. 13, 1 over- 
coat, at $40 ; Feb. 20, 2 vests, at $8.75, and 2 mnbrellas, at $8.30. 
Make out Cox^s bill, and receipt it. Ana, $122.60. 

7. James Bay,, of Detroit, sold George Mott the following 
articles : — 25 pounds beej^ at 19 c. ; 8 pair fowls, 40 ponnds, at 
21 G. ; 50 pounds sausage-meat, at 12^ c. ; 25 bushels potatoes, at 
50 c. ; 45 pounds of lard, at 16} c Mott paid on account $15. 
Make out his bill, and find the balance due. Aru, $24.40. 

8. H. 8. Fair, of Hartford, sold N. T. Wright, 4960 red oak 
hhd. staves, at $90 per M. ; 8575 feet hemlock boards, at $26 per 
M. ; 2240 feet white oak plank, at $55 per M. ; 4785 feet pine 
boards, at $28 per M. The same party bought of K T. Wright, 
87 yards carpeting, at $1.60 ; 24^ yards matting, at 90 c. ; 40} 
yards oil-cloth, at $1.40. Make out Fair's bill against Wright, 
showing the balance due. An8, $662.63. 

9. William Haight bought of Hiram See, of K O., 42 boxes 
of oranges, at $8.12 ; 7640 pounds coffee, at 33^ c. ; 2400 gallons 
molasses, at 92 c. ; 875 pounds rice, at 12 c. ; 1260 pounds sugar, 
at 12| c. See credits Haight with 400 barrels of flour, at $9.75, 
and takes Haight's note to balance account. Make out bill. 

Ans. Balance, $1456.96, 

10. Mrs. Stewart, of Newark, presents her bill to P. S. How- 
ard for board, &c., as follows : — 6 weeks' board, at $8.25 a week ; 
fuel 6 weeks, at $1.20 ; gas 6 weeks, at 50 c. ; washing, 7 dozen 
pieces, at $1 a dozen. Make out the bill. An8, $66.70. 

11. Suppose you buy of D. Appleton & Co. 5 reams of note 
paper, at $8.25 ; 4500 envelopes, at $4.75 a thousand ; 24 boxes 
steel pens, at $1.12i; 6 French Dictionaries, at $1.50; 3 Photo- 
graphic Albums, at $5.75. Make out your bill. Ans. $90.88. 

12. M. Stagg, of Baltimore, sold James Quinn the following 
articles :— April 1, 1865, 24 yd. black alk, at $2.25 ; April 3, 2 
pieces French calico, 40 yd. eadi, at 30 o. ; May 2, 4 dress patterns, 
at $6.75'; May 9, 22i yd. linen, at $1.12. Quinn paid $55 on ac^ 
count. Make out his bill, showing balance due. Ani, $76.20. 
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Miscellaneous Questions on Decimals and Federal MoNBT.—Wbat 
does the word decimal come from? How do decimals arise? How can 
you find the denominator of a decimal? Does annexing a naught to a 
decimal increase or diminish its value? When adding decimals, where 
do jou place the decimal point in the result ? When subtracting? When 
multiplying? When dividing? In division of decimals, when will the 
quotient be a whole number? How do we multiply a decimal by 10, 100, 
1000, Ac. ? How do we divide a decimal by 10, 100, 1000, Ac. ? 

What is a circulating decimal ? What is a repetend ? How do you 
reduce a decimal to a common fraction? How do you reduce a repetend 
to a common fraction? How do you reduce a common fraction to a 
decimal? 

What is federal money ? How do you write federal money ? Why 
are two places appropriated to cents ? How do you read federal money ? 
How do you add, subtract, multiply, and divide federal money? What is 
a bill ? When are credits to be entered in a bill ? When must a bill be 
receipted ? What are the forms to be used by a clerk in receipting a bill ? 



CHAPTER XIII. 

REDUCTION. 

216. How many cents in five dollars ? 

100 cents make |1 ; in $5, therefore, there are 5 times 100 cents, or 
600 cents. Ana, 500 cents. 

We have here changed the denomination from dollars to cents, with- 
out changing the value. This process is called Reduction. We have 
reduced dollws to eents. 

217. Beduetion is the process of changing the denomi- 
nation of a number without changing its value. 

218. There are two kinds of Reduction : — 

1. Beduetion Descending, in which we change a higher 
denomination to a lower, as dollars to cents. Here we 
must multiply. 

216. How many cents in $5? What have we here done? What is this process 
called?— 217. What Is Reduction ?— 218. How many kinds of Beduetion are there? 
What are they cailled ? What is Bednction Descending ? 

6* 
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2. Aednction Ascending, in which we change a lower 
denomination to a higher, as cents to dollars. Here we 
most divide. 



219. Redncfloii Beicendliig. 



141 
100 



Example 1. — ^Reduce $41 to mills* 

100 cents make $1 ; in |41, therefore, there are 

100 limes 41 cents, or 4100 cents. 4100 C. 

10 mills make 1 cent; in 4100 cents, therefore, 10 

there are 10 times 4100 mills, or 41000 mills. . jinnn ^ 

' AfU, 41000 m* 

Example 2. — ^Reduce $41,375 to mills. 

Reduce |41 to cents : ll x 100 = 4100 c 

Add in Si cents: 4100 + 87 = 4187 c 

Beduce 4137 cents to mills: 4187 x 10 = 41870 m. 

Add in 6 mills: 41870 + 6 = 41876 in. Ant. 

220. Ktjle fob Redfction Descending. — MaUiply 
the highest given denomination by the number that it takes 
of the next lower to make one of this higher^ and add in 
the number belonging to such lower denomination, if any 
be given. Go on thus aoith each denomination in tum^ 
tin the one required is reached. 

221. Reduction Ascending. 

Example 3. — ^Reduce 41375 mills to dollars. 

10 mills make 1 cent;' therefore m 41876 10)41375 m. 

mills there are as many cents as 10 is contained I 

tunes in 41875, or 4137 cents, and 5 mills over. 10 0)4137 C, 5 m 

100 cents make 1 doUar; therefore in 4187 *Ji qtk 

cents there are as many dollars as 100 is con- ' -^««. $41,375 
tahied tunes in 4187, or $41, and 87 cents over. 

The last qnotient and the two remamders form the answer-$41, 87 cents, 
6 mills, or $41,875. 

222. Rule pok Reduction Ascending. — Divide the 
given denomination by the number that it takes of it to 



What is Bednetion Ascending ?— 219. Solye the giyen czamp^ea, explaining the 
MTeral steps.— 220. What is the rule for Bednctlon Descending ?— 221. Bedaoe 418T5 
milla to doUart.— S22. What la the rale for Bednctlon Ascending f * 
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make one of the next higher. Divide the quotient in the 
same v>ay^ and go on thus tiU the required denomination 
is reached. The last quotient and the several remainders 
form the answer. 

228. In Example 2 we reduced $41,876, and obtained 41875 millB. 
In Example 8, ve reduced 41875 milk, and obtained $41,375. Thus it 
will be seen that Reduction Descending and Reduction Ascending proves 
each other. 

224. Reduction of Federal Honey. 

In Example 1, § 219, we reduced dollars to cents hy annexing two 
naughts, cents to mills by annexing one naught. - 

In Example 2, % 2M, comparing the result, 41876 mills, with $41,876, 
the amount to be reduced, we find it is the same, with the dollar-mark and 
decimal point omitted. 

In Example 8, § 221, comparing the result, $41,876, with 41876 mills, 
the amount to be reduced, we find that we have simply pointed ofif three 
figures from the right, and inserted the dollar-mark. Hence the following 
redes: — 

Rtjles fob the Reduction op Fedeeal Money. — 
1. To reduce dollars to miUsy annex three naughts/ to 
reduce dollars to cents^ two ; to redtice cents to miUsy one. 

2. To reduce dollars and cents to centSy or doUars^ cents^ 
and miUsy to millSy simplr/ remove the doUar-mark and 
the decimal point. 

8. To reduce miUs to dollars^ point off three figures 
from the right; to reduce cents to doUars^ two ; to reduce 
miUs to centSj one. 

BZAMPLEB FOB PBAOTIOE. 



Reduce the following : — 

1. $68.47 to cents. 

2. $5,485 to mills. 
8. $2480 to mills. 

4. $56.90 to mills. 

5. $4283 to cents. 



6. $.059 to mills. 

7. $2.85 to cents. 

8. $5000 to mills. 

9. 2468 mills to cents. 
10. 2570 mills to dollars. 



228. How is Beduction Descending proved r Bedaotion Ascending f— 224. Be- 
elte the rules for tile redactl<ni of federal money. 
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11. 8620 oents to dollars. 

12. 490000 mills to cents. 

13. 56000 oents to dollars. 



14. 66000 cents to mills. 

15. 8705 cents to dollars. 

16. $87.05 to mills. 

17. How many cents in 4 eagles ? (4 eagles = |40) Ana, 4000 c. 

18. How many eents is a double eagle worth? Ana. 2000 c. 

19. How many espies are 8000 cents worth? 2000 cents? 

20. Kednce 423756890 mills to dollars. 

21. How many cents in |89i? In $102^ ? In $4}? 

22. How many mills in 871 <^t^^ ' ^ $6.62^? 

23. How many quarter-dollars equal a double eagle? 

24. How many dimes in $1 ? In $15 ? In $80 ? In $49 ? 

25. How many cents in 1 dime? In 5 dimes? In 20 dimes? 

26. How many dimes are equal to 10 cents? To 150 cents? 

27. How many half-dollars ought I to receiye in change for 
an eagle ? For two double eagles ? 

28. How many cents is a quarter-eagle worth ? A half-eagle? 
A three-dollar piece ? A half-dollar ? Five dimes ? 

29. Reduce oafih of the following to cents, and add the results : 
2 eagles; 5 half-dollars; 15 dollars; 1 double eagle; 3 quarter- 
dollars; 12 dimes; 120 mills. Ans. 5957 cents. 

Compound IVumlieri. 



226. A Compound Vnmber is one conBisting of different 
denominations; as, 3 dollars, 19 cents. 

226. Compound numbers may be reduced, added, sub- 
tracted, multiplied, and divided. 

227. To show the relations that different denomina- 
tions bear to each other. Tables are constructed. These 
are now presented in turn, with examples in Reduction 
under each; they should be thoroughly committed to 
memory. For convenience of reference, these Tables are 
reproduced together on the last page of the book. 

225. What Is aCJompound Number?— 226i. What operations may be performed 
on Compound Numbers ? — ^227. For what purpose haye Tables been constmeted in 
connection yrUh Compound Numbers ? 
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ENGLISH OR STERLING MONEY. 

228. Englisli or Sterling Honey is the currency of 
Gre^t Britain. 

Table. 

4 farthings (far., qr.), 1 penny, . . . d. 

12 pence, 1 shilling, . . . s. 

20 shillings, 1 pound, . • . . £, 

21 shillings, 1 guinea, . . . guin. 

d. fkr. 

8. 1=4 

£ 1 = 12 = 48 

gain. 1 = 20 = 240 = 960 

1 = Iji^ = 21 = 262 = 1008 

The pound mark £ is a capital /, standing for the Latin word libra, a 
pound ; it always precedes the number, as £2. S. stands for the Latin 
9oliduSy a shilling ; d. for denarius, a penny ; qr. for quadrana, a farthing. 

Shillings are sometimes written at the left of an inclined line, and 
pence at the right : */- = 2s. -/g = 6d. '/e = ^^* ^^' l^^rthings are 
sometimes written as the fraction of a penny, 1 far. as ^d., 2 far. as ^d., 
8 far. as |d. 

The pound is simply a denomination ; a gold com called the Sovereign 
represents it. The Sovereign is worth $4.84. The English shilling is 
worth 24^ cents, and the English penny about .2 cents. 

Guineas, originally made of gold brought from Guinea, are no longer 
coined. The Crown is a silver coin, worth 5 shillings. 

229. In the twelfth century, some traders from the Baltic coasts, 

called by the people Easterlings because coming from regions farther east, 
were employed to regulate the coinage of England. From these Easterlings 
the ciurency took the name of Sterling Money. 

EXAMPLES FOB PBAOTIOE. 

230. Recite the rules for Reduction, § 220, 222. 
Example 1. — ^Reduce £6 19s. 8 far. to farthings. 

228. WhAt Is English or Sterling Money? Becito the Table of Sterling Money. 
What Is the pound mark, and where does it stand ? What do «., d., and qr., stand 
for ? How are shillings sometimes written ? How are fiirthings sometlmea written ? 
Is the pound a denomination or a coin ? What represents It ? What Is the sovereign 
worth ? The English shilling ? The English penny ? Why wera girtneas so called ? 
What is the Grown ?— 229. From whom did sterling money receiye its name Y— 280i 
60 through and explain the giyen examples in Beduction. 
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£5 19s. 
20 

119s. 
12 



1428d. 
4 

5715 far. Ans. 



This is a case of Redaction Descendine. Multi- 
ply the £6 by 20, to reduce them to slmlings, be- 
cause 20 shillings make a pound. Add in fiie 19 
shillings. 

M^tiply 119s., thus obtuned, by 12, to reduce 
them to pence, because 12 pence make a shilling. 
There are no pence in the given number to add in. 

Multiply the 1428d^, thus obtained, by 4, to re- 
duce them to farthings, because 4 farthings make a 
penny. Add in the 8 farthings. Ans, 5715 £ur. 

EyAMPLB 2. — ^Reduce 15383 far. to ponnds, shillings, &c. 

This is a case of Reduction Ascending. Divide 
15383 far. by 4, to reduce them to pence, because 
4 farthings make a penny. 

Di^de the quotient, 8845d., by 12, to reduce it 
to shillings, because 12 pence make a shilling. 

Divide the quotient, 820s., by 20, to reduce it to 
pounds, because 20 shillings make a pound. The 
last quotient and the several reminders form the 
answer. — ^Always mark the denominations through- 
out, as in these examples. 

Example 8. — ^Bednce JB457 to farthings. 

We may here proceed as above, or 
we may somewhat shorten the opera- 
tion. Looking under the Table on 
page 133, we find £1 = 960 far. Then 
in £457 there are 960 times 467 far- 
things. When, then, the number to 
be reduced has but one denomination, 
we may multiply at once by the num- 
ber that connects it with the denomi- 
nation required. 

4. Bedace £7 5s. lOd. 3 far. to farthings. 

5. Kedace £47 5s. 2d. 1 far. to farthings. 

6. Bednce £1 5^. to farthings. 

7. In 18s. 3 far. how many farthings? 



4 ) 15383 far. 
12 ) 3845d . 3 far. 
2| 0)32|0 s. 5d. 

£16 
Ane. £16 5id. 



£457 
20 

9140s. 
12 

109680d. 
4 

438720 far. 



£1 = 960 far. 

£457 
. 960 

27420 
4113 

438720 far. 



Am. 7003 far. 

Ans. 45369 far. 

Ans, 981 far. 

Ana, 867 far. 



8. Bednce 4963 far. to ponnds, iSco. Ans. £5 38. 4d. 3 far. 

9. Bednce ^ ^/g to farthings. Bednce '/g to pence. 

FroTe by Tedadng the answers obtained back to shillings. 

10. In £8000 how many pence? 

11. How many farthings m «/, ? In * V"? ^^ 8s. 3Jd. ? 

12. How many sovereigns are 12480 pennies worth? 

13. How many pence are 840 sovereigns worth? 

14. Bednce 560 guineas'to farthings. Ans. 564480 far 
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16. Bednoe 118567 far. to ponnda, &c. Ans. £12Z lOs. l|d. 

16. Bednce £3 10s. to pence. Beduoe 18s. 9d. to pence. 

17. How many pounds, &o., in 15199 i>ence? In 189s. ? 

18. How many crowns are f 25 equal to? 

1 crown = 6s. How many crowns In £1, or 208. f How many In £85f 

19. How many pounds are 100 guineas equal to ? 

20. Beduce 7643s. to pounds ; to guineas. 

21. Beduce £1000 to farthings. 

22. Beduce 4800000 far. to pounds, &c. 

23. In 24000 far. how many crowns ? Am. 100 crowns. 

24. A subscribes £500 for the poor ; B, 500 guineas. Wliich 
subscribes the most, and how much ? Ans, B £25. 

TROY WEIGHT. 

231. To express weight, three different scales are nsed, 
called Troy, Apothecaries', and Avoirdupois Weight. 

232. Troy Weight is used in weighing gold, silver, 
coins, and precious stones ; also in philosophical experi- 
ments. 

Table. 

24 grains (gr.) make 1 pennyweight, . . pwt. 
20 pennyweights, 1 ounce, . . . . oz. 
12 ounces, 1 pound, .... lb. 

pwt, gr. 

or. 1 = 24 

lb. 1 = 20 = 480 

1 = 12 = 240 = 5760 

The Troy pound is the standard unit of weight of the United States 
and Great Britain. It is equal to the weight of 22.794877 cubic inches 
of distilled water, at its greatest density. 

233. The denominations ffrain and pertnyweiffht take their name from 
the fact that silver penniea were once coined, required by law to equal in 
weight 82 grains of wheat from the middle of tiie ear, well dried. The 
value of the penny being afterwards r^uced, the number of grains in the 

281. Namo the different scales used to express weight— 282. For what Is Troy 
Weight used? Becite the Table of Troy Weight What Is the standard unit of 
weight of the United States? To what is the Troy pound equal f— 288. Why are 
the grain and pennyweight so called i 
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pennyweight was also reduced to 24. — (k, stands for Uie Spanish word 
onza^ an ounce. 

234, Troy Weight takes its name from Troyes, a town oi France, 
whence it was carried to England by goldsmiths ; or, according to others, 
from Troy Novant, an old name applied to London. 

BZAMPLB8 FOB PBAOTIOB. 



1. Beduce 801b. 3oz. to pwt. 

Which kind of Bednctlon does this 
fall anderf Becite the rale (S2a0).>' 
Multiply the 80 lb. by 12, to reduce them 
to ounces; add in the 8 oz. Multiply the 
ounces thus obtained by 20, to nkluoe 
them to pwt; there being no pwt to 
add in, this result is the answer. 

801b. 8oz. 

12 • 



863 oz. 
20 



2. Reduce 7681 pwt to pounds, 
dvc. 

Which kind of Beduction does this 
fall under f Becite the rule ($ 228).— Aa 
20 pwt make an ounce, diyide the glyen 
pennyweights by 20, to reduce them to 
ounces. Divide the ounces thus obtained 
by 12, to reduce them to pounds. The 
last quotient and the remainder form the 
answer. 

2|0) 76811 pwt. 



12)384 oz. Ipwt. 
"~321b. 
An9, 821b. Ipwt. 



Am, 7260 pwt. 

8. Beduce 61b. 4oz. 8 pwt 6 gr. to grains. Am. 86557 gr. 

4. How many grains in 11 oz. 19 pwt 23 gr.? Am. 5759 gr. 

5. In 12004 lb. how many pennyweights? Am. 288180 pwt 

6. Beduce 9999 gr. to pounds. Am. 1 lb. 8oz. 16 pwt. 15 gr. 

7. Beduce 999 pwt. to pounds, &o. Ana. 41b. loz. 19 pwt. 

8. Beduce 1561 oz. to pounds, dec. Aub. 1301b. 1 oz. 

9. Beduce 18 pwt. 4 gr. to grains. Ati^s. 486 gr. 

10. Beduce 11000 grains to lb. Am. 1 lb. 10 oz. 18 pwt. 8gr. 
1 1. . In 25 lb. 17 pwt. how many grains ? 

12. In 871b. 5oz. how many pennyweights? 

13. In 8548 grains, how many pounds, &c. ? 

14. Beduce each of the following to pounds, and add the re- 
sults: 40820 gr.; 960 oz.; 6960 pwt. ^n«. 1161b. 
/ 15. Beduce the following to grains, and add the results : 5 lb. 
1 pwt 18 gr. ; 11 oz. 17 pwt. ; 101b. 4oz. 11 pwt Am. 94314 gr. 

16. How many ounces in four lumps of gold, weighing 7 pwt., 
13 pwt., 15 pwt, and 18 pwt. ? Am. 2 oz. 18 pwt. 



284. From what does Troy Weight take its namef 
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17. What is the weight in pounds of a silver tea-pot weighing 
200 pwt., and 24 tahle-spoons of 85pwt each? Ana, 41b. 4oz. 

18. How many pounds of gold will a miner dig in a year of 

865 dajs, if he averages 6pwt. daily? Am. 91b. 1 oz. lO'pwt. 

* 

APOTHECARIES* WEIGHT. 

235. Apothecaries' Weight is used by apothecaries in 
mixing medicines. They buy and sell their drugs, in 
quantities, by Avoirdupois Weight. 



Table. 




20 grains (gr.) make 1 scruple, . • so. or 
3 scruples, 1 dram, « . dr. or 
8 drams, 1 ounce, . . oz. or 


3. 

3. 


12 ounces, 1 pound, . . lb. or 


ft. 


80. IT. 

dr. 1 = 20 

OS. 1 = 3 = 60 

n>. 1 = 8 = 24 = 480 

1 = 12 = 96 = 288 = 6760 





The only diflference betweea Apothecaries' and Troy Weight lies in the 
division of the oonce. The grain, ounce, and pound, are the same in both. 

EXAMPLES FOB PBAOTIOE. 

1. Keduce 9247 gr. to pounds, &c. Arts. 1Tb, 7§ 2 3 7gr. 

Which kind of Bedaotlon does this example lUl under f Becite the rale (S 222). 
Nome the numbers in order, by which we must diyido. Froye the answer by reduc- 
ing it back to grains. 

2. Reduce 9| 63 lB7gr. to grains. An$, 4707 gr. 

Which kind of Beduction does this example &11 under ? Beoite the rule (S 220). 
Name the numbers In order, by which we must multiply. Why do we not first 
multiply by 12 ? If drams had been the highest denomination given, by what would 
we have multiplied first f How can you prove the answer ? 

8. Reduce 15648 gr. to pounds, &c. Arts. 21b. 8§ 43 2^ 8gr. 

4. Reduce 1 lb. 11 1 2 3 5 gr. to grains. Arts, 11165 gr. 

5. Reduce 4763 B to pounds, &c. Arts, 16 lb. 6 oz. 8 dr. 2 sc. 

4B5. By whom is Apothecaries^ Weight used? By what do they buy and sell 
their drugs in quantities f Becite the Table of Apothecaries^ Weight What is the 
only dlfiierence between Apothecaries* and Troy Weight? 
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6. Bednoe 9 lb. 6 dr. to scniples. Ant. 2607 ic 

7. Reduce 843 dr. to pounds, &o. Ans. 8 lb. 9 § 83. 

8. Rednce 14 lb. 8 oz. to drams. 

9. Reduce 80019 gr. to pounds, &c. 

10. In 25). 3 I 43 IB 11 gr. how many grains? 

11. Reduce the following to grains, and add the results: 
lib. Igr.; 10§ 29 ; 53 Igr.; 8lb. 13. Am, 28202gr. 

12. Reduce the following to pounds, and add the results: 
11520 gr.; 960 dr.; 864 so.; 144 oz. Ans. 271b. 

18. How many doses of 15 gr. each wiH 6 dr. of calomel make ? 

Seduce 6 dr. to grains. How many times are 16 grains contained therein f 

14. How many grains in this mixture : benzoin, 2 1 ; cascarilla, 

2 3 ; nitre, IJ 3 ; myrrh, 23; charcoal, 8 | ? Ans. 2650 gr. 

Bednce each item to grains ; then add. 

15. A druggist put up 24 powders of calomel, of 10 gr. each ; 
if he had 1 oz. of calomel at first, how many grains will he have 
left? 

AVOIRDUPOIS WEIGHT. 

236. Avoirdnpoifl Weight is used for weighing all arti- 
cles not named imder Troy and Apothecaries' Weight ; 
such as groceries, meat, coal, cotton, all the metals except 
gold and silver, and drugs when sold in quantities. 

Tabls. 

16 drams (dr.) make 1 ounce, . . . • oz. 

16 ounces, 1 pound, . . .lb. 

25 pounds, 1 quarter, . . . qr. 

4 quarters, ,1 hundred-weight, cwt. 



Avr u 


UX1U.X C/Vt~ W C/Ig IX u, 


X WM 


*9 


• • • 
OS. 


. 


JL. 

dr. 






lb. 




1 


ZZi 


16 




Vi 


1 


r-T 


16 


-— 


256 




cwt 1 = 


25 


= 


400 


— 


6400 


T. 


1=4 = 


100 


= 


1600 


SSI> 


25600 


1 = 


20 = 80 = 


2000 


= 


82000 


^^^ * 


612000 



S80. For what is AyolrdnpoU Weight used t Secite the Table. 
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237. Avoirdupois is derived from the French words avotr, property, 
tmdpoidsj weight. — Cwty the abbreviation for hundred-weight, is formed 
of c for ceniuniy one hmidred, and tot for weight. 

238. Formerly 28 pounds made a quarter, and 112 pounds a hundred- 
weight, in the United States, as they still do in Oreat Britain. But it is 
no longer customary to allow 112 pounds to the hundred-wdght, except in 
the case of coal at the mines, iron and plaster bought in large quantities, 
and English goods passing through the Custom House. 

Twenty hundred-wei^t of 112 pounds make a ton of 2240 pounds, 
which is distinguished as a Long or Gross Ton. 

239. The Avoirdupois pound weighs 7000 grains Troy, and is there- 
fore greater than the Troy pound, which contains 6760 grains. The 
Avoirdupois ounce waghs izii grains, and is therefore less than the Troy 
ounce, which contains 480 grains. 

1 lb. Avoir. = 7000 gr. = 1 lb. 2 oz. 11 pwt. 16 gr. Troy. 
1 oz. Avoir. = 437i gr. = 18 pwt 6 J gr. Troy. 

lib. Troyor Apoth. = 6760 gr. = 18^ oz. Avour. 
1 oz. Troy or Apoth. = 489 gr. = 1-xVy oz. Avoir. 

BZiLMPLBS FOB PRAOTIOB. 

1. Reduce 10 cwt. to drams. 

Looking among the equlyalents onder the Table, we find 1 cwt = 25600 dr. 
Then 10 owt = 10 x 25000 dr. Ana. 260000 dr.— When there are no Intermediate de- 
aominationa, the Table of equlyalents can thus be used with advantage. 

2. Reduce 4815 Ih. to hundred-weight. 

In the Table of equivalents we find 1 cwt = 100 lb. Then in 4815 lb. there are 
as many owt as 100 lb. are contained times in 4816 lb. Ana. 48 cwt. 15 lb. 

3. Reduce 3 T. 15 cwt. 161b. 5 oz. 5 dr. to drams. 

Which kind of Rednctlon does this example ftll onder f Bepeat the Bnle (§ 220)l 
What nambers mast we multiply by i Fr6re the result Ana, 1924181 dr. 

4. Reduce 294400 oz. to tons, &c. 

Which kind of Bednction does this example &11 under f Bepeat the Bnle ($ 222). 
Mention the snccessiye divisors. Froye the result 

5. Reduce 1 T. 15 lb. to ounces. Ans. 32340 oz. 

6. Reduce 1792512 dr. to tons, &c. Ans. 8 T. 10 cwt. 2 lb. 
T. How many pounds in two loads of 2} tons each ? 

287. From what Is the word avoirdupoia derived? Of what is the abbreviation 
eiot. formed? — 288. How many pounds formerly made a hundred-weight? In what 
alone is it now customary to allow 112 lb. to the hundred-weight? What is a Long 
Ton ?— -289. How many grains In the avoirdupois and the Troy pound respectively? 
In the avoirdupois and the Troy ounce? What is lib. avoir, equivalent to in Troy 
weight ? What is 1 lb. Troy equivalent to in avoirdupois weight ? 
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8. How many pounds in four loads of 81 tons each ? 

9. How many drams in 12 J tons? 

10. Bednce 24 lb. 8 oz. 14 dr. to drams. 

11. How many tons, &c., in 94500 oz. ? 

1% Reduce 2 T. 2cwt. 2qr. 21b. 2oz. 2 dr. to drams. 

18. How many drams in 27 long tons ? Ans, 15482880 dr. 

14. In 42i long tons how many pounds? Ans. 952001b. 

15. Reduce 6 T. 1 cwt. 131b. to drams. An$. 2588928 dr. 

16. Reduce the following to drams, and add the results : 7i 
tons; 2i long tons; 11 cwt.; 41b. 4oz. Ans. 5284928 dr. 

17. Reduce the following to hundred-weight, and add the re- 
sults : 6400 oz. ; 1700 lb. ; 281600 dr. ; 28 qr. Ans. 89 cwt. 

18. How many more pounds in 1 long ton than 1 common 
ton ? In 25 long tons than 25 common tons ? 

19. If a coal-merchant buys a cargo of 200 long tons, and sells 
200 common tons, how many pou&ds has he left ? How many 
common tons? How many long tons? Ans, 21f long tons. 

20. How many two-ounce weights can be made out of 50 
pounds of brass ? 

How many oz. in 60 lb. f How muij times an 2 oz. contained therein f 

21. How many five-pound weights can be made out of 5|cwt. 
of iron ? Out of 6i cwt. ? 

22. How many more grains in 1 lb. avoirdupois than in 1 lb. 
Troy ? (See § 239.) In 14 lb. avoir, than in 14 lb. Troy ? 

23. How many pounds Troy are 144 lb. avoir, equal to ? 

How many grains in 1 lb. avoir, f How many in 144 lb. avoir, f How many lb. 
Troy in these, if 1 lb. Troy contains 5760 grains f 

24. Reduce 1225 lb. Troy to avoirdupois pounds. 

25. Reduce 875 oz. apothecaries' weight to pounds avoir. 

How many grains in 1 oz. apoth. f How many in 876 oz. f Beduce these grains 
to pounds ayolrdnpois. 

26. Reduce 2880 oz.' avoir, to Troy ounces. Ans. 2625 oz. 

27. 'Whatcost54icwt. ofpork,atllc. apound? ^n». $599.50. 

28. What cost 26 cwt. of hams, at 6d. a lb. ? Ans. £65. 

29. What cost 9 T, of iron at IJd. a lb. Ans. £181 5«s 
80„ What cost 475 T. of iron, at $4.50 a cwt. ? 

81. What cost lOOf cwt. of cheese, at 10 c. a pound? 
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240. MiscELLAiiiiEous Tablb. 

The pounds in this Table are avoirdupois. 

1 4 poundSj . . 1 stone of iron or lead. 

1 bushel of wheat. 
1 quintal of dried fish. 
1 cask of raisins. 
1 barrel of flour. 
1 bar. of beef, pork, or fish. 
1 bar. of salt at the N. T. State works. 



60 pounds, . 
100 pounds, . 
100 pounds, . 
196 pounds, . 
200 pounds, . 
280 pounds, . 



EXAMPLES FOR PBAOTIOB. 

1. How many ounces in 14 stone ? Aru. 8186 oz. 

2. How many stone are 7 cwt. equal to f Ans, 50 st. 

Bedace 7 cwt to ponncU. Diyide by the nnmber of pounds in 1 stone. 

8. How many barrels will 98 cwt. of flour make ? 

4. At 7 c. a pound, what cost 46 quintals of cod-fish ? 

5. How many bushels in 330 lb. of wheat? 

6. If flour is $9.80 a barrel, how much is that a pound ? 

7. How many hundred-weight 'in 25 barrels of salt bought 
at Ihe N. Y. State salt works ? 

8. How many seven-pound boxes can be filled from 21 casks 
ot raisins? 

9. If 1 of a barrel of fiour is sold, how many pounds remain 
in the barrel ? 

10. At 2d. a pound, what cost 125 quintals of dried fish? 

IiONG OR LINEAR MEASURE. 

241. There are three dimen^ons : length, or distance 
from end to end ; breadth, or distance from side to side ; 
and thickness, or distance from top to bottom. 

A line has length ; a surface, length and breadth ; a 
solid, -length, breadth, and thickness. 

240. Recite the Mlscellaneons Table. What kind of ponnds are these ?~241. How 
many dimensions are there? Name and define them. Which of these dlmenaions 
Ima a line? A snr&ce ? A solid? 
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242. Long or Linear Measure is used in measnring 
length and distance. It begins with the inch. 



1 inch. 



Table. 
12 inches (in.) make 1 foot, 



3 feet, 
5jf yards, 
40 rods, 
8 furlongs. 



1 yard, . 
1 rod, . 
1 furlong, 
1 mile, . 



ft. 

yi 

rd. 
fur. 
mi. 



m. 
1 = 



tar, 
1 = 
8 = 



rd. 

1 

40 

320 



yd. 

1 = 

220 = 

1760 = 



ft. 
1 
8 

16i 
660 
6280 



in. 

12 

86 

198 

7920 

68360 



248. ^e following denominatioiifl also occur: — 



The Line = ^ inch. The Pace = 8 feet 

The Hand = 4 inches. The Fathom = 6 feet 

The Span = 9 mches. The Geographical Mile = 1^% + niL 

The Cubit =18 inches. The League = 8 miles. 

The Hand is used in measuring the height of horses ; the Eathom, in 
measuring depths at sea. The mile of the Table (6280 feet) is the land 
mile recognized by law in the United States and England, and is therefore 
distingmshed as the Statute Mile. The land league consists of 8 statute 
miles ; the nautical league, of 8 geographical or nautical mQes. — ^A yessel 
is said to run as many Jcnots as she sails ge(^nq)hical miles in an hour. — 
Bods are sometimes called jdo^, ot perches. 

244. Cloth Measijbe. — ^In measuring drygoods, as 
cloth, muslin, Ac, the yard of long measure is used, divid- 
ed into halves, quarters, ^ighths, and sixteenths. The six- 
teenth of a yard, also called a Nail, contains 2 J inches. 

242. For what is Long or Linear Measure used? Becite the Table of Long 
Measure.— 248. To what Is the Lino equal? The Han4? The Span? The Cubit? 
The Pace? The Fathom? The Oeographical Mile? The League? What is the 
Hand used in measuring? The Fathom? How is the mile of the Ta)>le (5280 
feet) distinguished? Of what does the land league consist? The nautical league ? 
What is meant by a vessers running a certain number of knots ?— 244. What is 
U8«d In measuring drygoods? What is the sixteenth of a yard sometimes called ? 
How many inehes in a Nail ? 
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The Ell, which in Flanders consists of 3 qr., in Eng- 
land of 5 qr., and in France of 6 qr., is not used in the 
United States. 

BZAHPLES FOB PBAOTXOB. 

1. Bednce 8534 inches to rods, &c. 

Divide by 12, to reduce to feet Di* 

12) 8584 in. vide the quotient by 8, to reduce to yarda 

QxoQvi «. fi ;« Divide the quotient by SJ, or -y-, to reduce 

BjL^tt. bin. ^ ^^ rj^^ ^^^3 jjy ^^ multiply by 

98 yd. the fraction inverted -ft-* Multiplying by 

2 2 reduces the yards to half-yards, and on 

11)196 half.yd. binding by 11 we get IT rd.. and 9 half- 

- — - - - « , yards remainder. But 9 hf.-ya = 4^ yd. 

17rd. 9hf.-yd. =4yd.lift. Adding to tiiis the first re- 

17 rd 4 yd Hft mainder, 6 inches = ift, we get Ans, 

^ ' Tft iTrd. 4yd. 2ft. 

J^ i>y^ A^A o4» ' ^^^^ multiplying by -ft-, therefore, to 

M.7U, 1 1 ru. 4ya. a lu reduce yards to rods, if there is a remain" 

der, divide Uby2yto iring it to yards, 

2. Kednce 5 mi. 8 fur. 10 rd. to inches. Ana. 342540 in. 

Multiply 5mL by S, and add in 8. Multiply this result by 40, and add in 10. 
Multiply by 5}, by 8, by 12. 

3. In 7860 inches how many rods, &o. ? 

4. In 6i miles how many feet ? (5280 x 6^) 

5. Reduce 6 fur. 5 rd. 1 yd. 2 ft. to inches. 

6. Reduce 12012 inches to rods, &c. JLtis. 60 rd. 3 yd. 2 ft. 

7. How many inches in 3f miles? Ans. 237600 in. 

8. Reduce 54954 inches to furlongs, &o. Ans. 6 fur. 37 rd. 3 jd. 

9. Reduce 134507 fb. to miles. Reduce 5000 rd. to miles. 

10. How many leagues (§ 243) in 9600 rods f Ans. 10 leagues. 

11. How many feet high is a horse whose height is 15 hands? 

12. How many paces in 1 mile ? In 10 rods? 

13. Reduce 14640 ft. to mi. Ans. 2 mi. 6 fur. 7 rd. 1 yd. 1 ft. 6 in. 

14. Reduce 87844 in. to higher denominatioDs. 

Ans. Imi. 3fur. 3rd. 3yd. 1ft. lOin. 

How many quarters in the Ell of Flanders or Flomisb £11 ? In the Englisb Ell f 
In tho French EU ? Is the ell used in the U. S. f Solve Example 1, explaining tbe 
8tep& After multiplying by A, to reduce yards to rodSi if there ia a remaindpr, 
what must be done with it ? 
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15. Bednce the following to miles, and add the results: 
60720 ft. ; 12 fur. ; 126720 in. ; 8800 yj^ An8. 20 miles. 

16. Bednce the following to inches, and add the results : 89 rd. 
2ft.; 6fiir. 5in.; Imi. 6yd. 1ft. ^tm. 118823 in. 

17. How many times will a wheel 6 ft. around, turn in going 
6 miles? ^ 

How many /bet in 5 miles f How many times are 6 ft contained liierein f 

18. In 108 inches how many cuhits ? (See § 243.) How many 
spans? How many hands? How many lines? 

19. How many feet deep is the water in a certain hay, if 
soundings show a depth of 140 feithoms? 

20. Ahont how many statute miles are 16 geographical miles 
equal to ? 

21. How long will it take a vessel running, 10 knots to sail 12 
nautical leagues ? Ans. 8f hours. 

22. Bound moves 1120 ft. in a second. How far off is a thun- 
der-doud, when the dap is heard 11 seconds after the flash is 
seen ? Ans. 2^ mi. 

23. How many inches long is a piece of muslin containing 44 
yd. ? How many nails in the same piece? (16 nails = 1 yd.) 

24. Bought three pieces of silk containing 87, 38, and 89 yards. 
How many pieces half a yard long can be cut from them ? 

26. How many sixteenths m 23} yards ? 

26. How many nails in 4} yards of cloth ? 

27. What cost 5 yd. 1 nail of cloth, at $6.40 a yard? 

1 nail = ^ yd. 96.40 x 5,^ 

SUBVETOBS* MEASUBE. 

245. A Surveyor is one who measnres land. In meas- 
uring land, Gunter's Chain (so called after an eminent 
English mathematician, who invented it) is commonly 
used. Its length is 4 rods, or 22 yards, and it is divided 
into 100 links. 

94& What is a Sorvejorf In measuring land, what is commonly used) How 
long is Qnnter's Cbain f 
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Table. 

7.92 inches (in.) make 1 link, • • • • L 
100 links, 1 chain, • . • clu 

80 chains, 1 mile, • • • • mi 

1. in. 

ch. 1 = 7.92 

joL 1 = . 100 = 792 

1 = 80 = 8000 = 68360 

links m&j be written decimaUji as hundredths of a duun. 4 ch. 82 1. 
= 4.32 ch. 

246. 1 cham = 4 rods. , Hence, to reduce chains atid links to rods, 
forite the links as the decwud of a chain, and multiply by 4. Multiply 
this result by 6^ to reduce to yards, or by 16^ to reduce to feet. 

BZAHPLES FOB PBAOTIOB. 

1. Bednce 40 ch. 25 L to feet 

40.25 X 4 = 161 rods = 2e56^ ft ^fM. 

2. Beduce 3 ch. 15 L to inches. Ans. 2494.8 in. 
8. A surveyor finds the distance between two bridges to be 

840 chains ; how many nules apart are they ? 

4. A farmer runs a fence on each side of a lane 20 chains in 
length. How many yards of fence does he put up ? Ans. 880 yd. 

5. An oblong field is 15 ch. in length and 
10 ch. in width. How many feet long is the 
fence that encloses it ? Am. 8800 ft. 

The field has four sides, two of them 15 ch. long, and 
two 10 ch. long. Find, by addition, the length of all four 
^ides in chains ; then reduce to feet. 

6. How many rods long is a fence that surrounds an oblong 
field 12 chains long and 9 chains wide? Ans, 168 rd. 

7. A man walks round a three-sided field, whose sides measure 
respectivelj 10, 8, and 4 chains ; how m«pj yards does he walk.? 

SQUAKE MEASURE. 

247. Square Meaflnre is used in measuring surfaces ; 
such as land, the walls of rooms, floors, &c. 

^ ■ ■P -■ ■ I ■ I ■ ■ ■ I ■ ■■ ■■ ll». ■■»» ■ ■ ■ I » ■■■ I ■! y ■ ■ ■ ■■■! I I !■■ ■ ■! I ■ M 

Kedte the Table of Surveyors' Measure. How may links be written ?— 246L Give 
the rule for reducing chains and links to rods.— 247. In whatlsSquare Measure used? 

7 
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248. A SqaoLre is a figore that has 
four equal sides perpendicular one to 
another, — ^that is, leaning no more to 
one dde than the other. 

A Square Inch is a square vhose 
sides are eachan inch long. A Square 
Foot is a square vhose sides are each 
a foot long, 

144 square inches {sq. 
9 square feet, 
SOJ square yards, 
40 square rods, 
4 roods, 
640 acres, 




^.„L , J = _ 



4 = 



= uo = sseo = i< 



160 = 



in.), 1 square foot. 


sq 


ft. 


1 square yard 


sq 


yd. 


1 square rod, 


sq 


rd. 


1 rood 


E. 




1 acre, 


A. 




1 square mile, 


sq. 


mk 








«.7i 1= 












801 = mi = 




seaoi 


1210 - 10890 - 




IH68IB0 


4840 = 43GS0 = 




1272M0 


809TS00 = £'7878400 = 


401448M00 



249. BUtne-cntters often esdmaletlidTwoikbjtheBqDarefbot] 
terera and puTers, b; the sqaace jElrd. 

850. 13 JDchM mike a foot, but lfi)ot=l! l«b«. 

144 iqimre inches make a tgtiare foot 
Wh J t— Look at the fi^re on the right 
Suppose each of its sides lo be I foot t 
' — 't will then rmresent a square ■§ 



Each nde ia divided in 



I into 12 equal ^ 
parts, representii^ inches. By drawing ^. 
lines across the figure from the uuS 1 
diriaiona, we form a number of small J 
squares, each of which represents 1 •-• 
square inch. It will be seen that the 
1 sq. ft. contains 13 raws of 12 square 
inches each, making In all 144 sq. in. 

So, 1 jd. = 8 ft. Thon 1 sq. yd. =: 8 X S (9) sq. ft. 

Ird. = 61 yd. Then 1 sq. td. = 6^ x 6i (30i) sq. yl 

248. iriutlsBSqDBTat That 1> a Sqaure loch r ASqnueFootT Becllo It 
Tiblc al Square Uwilrv;— 241). How dn MaDa.eutten, idBM^nrs. and parera oflc 
tattmale their work)— EDO; Bbow wbjitlsUiat 144iqtiH«]Bdii»miAe 1 aqiianiGM 



SQUABSKMEABUBB. 147 

251. Roods and acres have no corresponding denomination in linear 
measure ; hence we do not say square roods or square acres. — ^A square 
rod is also called a pole or perch (P.) ; and a square mile of land, a section, 
A township is a sabdiyision of a county, containing 86 square miles or 
sections. 

262. The space contained in a surface is called its 
Area, or Superficial Contents. To find the area of a 
four-sided figure whose sides are perpendicular one to 
another, multiply tJie length hy the breadth. 

The length and breadth must be in the same denomination, and the 
answer will be in the correflponding denomination of square measure. 

Thus, in the figure, the length is 12 in., the breadth 12 in. ; the area 
is 12 X 12 sq. in. A length oif 12 in. and breadth of 2, give an area of 
12 X 2 sq. in., as will be seen by counting the squares in the two uppermost 
rows of the figure. A length of 12 in. and breadth of 8, make an area of 
12 X 8, or 86, sq. in., &a 

263. Surveyors, taking the dimensions of land in chains, 
on multiplying the length and breadth together, get the 
area in square chains, 10 of which make an acre. Hence, 
to reduce square chains to acreSj divide by 10. 

BXAMPLBS FOB PBAOTIOB. 

1. Reduce 10638 sq. ft. to square rods, &c. 

Divide by 9, to reduce to sq. yds. 9)10638 sq. ft. 

Divide the quotient by 80J, or H^, to — ^rr^ ^^ ^, 

reduce to sq. rods. To divide by HS ^^j ^' ^^ 

multiply by the fraction mverted tIt- I 

Multiplying by 4 reduces the sq. yds. to 121)4728(39 sq. rd. 

quarters of a sq. yd., and on dividing by 363 

121 we get 89 sq. rods, and 9 quarters 1098 

of a sq. yd. remainder. Reduce the re- WM 

mainder to sq. yards by dividing by 4. ^^^^ 

After multiplying by t|t> Sierefore, 4) 9 qnarter-sq.-yd. 

to reduce square yards to square rods, "21 gq^ y^^ 

if there is a remainder^ divide it by 4, to H« J • 

irinff it to square yards, Atis, 39 sq. rd. 2^ sq. yd. 

2. Beduce 1793664 sq. in. to roods. Ans. 1 R. 5 P. 22f sq. yd. 

251. Why do we not say tiquare roods or square acres ? What is a sqiure rod 
also called ? What Is a Section ? What is a Township ?— 252. What is meant by the 
Area or Saperflcial Contents of a surface ? Give the role for finding the area of a fbar- 
sided flgoro whose sides arc perpendicular one to another. What will be the denomi- 
nation of the answer? Apply this rule in the given example. — 258. How many 
Bquaie chains make an acre ? Give the rule for reducing square chains to acres. 
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8. Bedaoe8A.27sq.rd.tosqaareinohes. uln«. 19876428 sq. in. 
4. Bednoe 1118448 sq. in. to sq. rods. Ana. 28sq.rd. 16 sq. yd. 
6. In 8 sq. nu. how many perohes ? 

6. How many acres in IJ sections (§251) ? 

7. How many acres in a township (§251)? 

8. Reduce 262683 sq. ft. to acres, &c. Arts. 6 A. 4 P. 26 sq. yd. . 

9. Reduce 45 A. 8 R. 21 P. to poles (§ 251). Ana. 7841 P. 

10. How many sq. yards in a garden 5 rd. long by 4rd. wide? 

See §262. 5id. x4rd. = 20 8q.id. Bedaoe 20 sq. rd. to sq. yarda. 

11. How many sq. yards in a court, 20 ft. long, 18 ft. wide ? 

12. A piece of land is 45 chains in length and 80 in breadth. 
How many acres does it contain (§ 253) ? Ana. 185 A. 

13. How many acres in a field, 40 rd. long, 24 rd. wide ? Ana. 6. 

14. How many square rods in a garden 100 feet by 90 ? 

15. In a tract measuring 60 chains in length and 58.50 chains 
in width, how many acres? Ana. 821 A. 

16. How many square yards of oil-cloth will be required to 
cover an office 18 feet by 14 feet ? 

17. How many yards of yard-wide carpeting will be needed to 
cover a room 27 feet by 16 feet? Ana. 48 yd. 

18. At 85 cents a square yard, what will it cost to plaster a 
wall 15 feet high and 54 feet long? Ana. $31.50. 

19. What will be the cost of a piece of land 80 rods square, at 
$45.50 an acre? Ana. ^1B20. 

CUBIC MEASURE. 

254. Cubic Measnre is used in measuring bodies, which 
have length, breadth, and depth or thickness ; as stone, 
timber, earth, boxes, &c. 

255. A Cube is a body bounded by six equal squares. 
A Cubic Inch is a cube, one inch long, one inch broad, 

and one inch thick. Each of its six sides, or faces, is a 

square inch. 

- ■- - ■ 

254. In wliat is Cuibio Measure used ?— 265. "Whai is a Cube? What is a GaMo 
Inch? 



CUBIC UBASmtB. 

The engraring cepresenta a Qibic Yard. , . - . 

It is 1 yard, or 8 feet, in length, breadth, ft^ iTnmsn. 

and depth. It will be seen that each of ^j ° ^ ^ ~7' ' .f t A 

The topof tbia cube contains » sqaare "^L — 
feeL Hence, if it were only 1 foot deep, ^ 
it would contain S cubic feet. As it is 3 X* 
feet deep, it containB 8 times 9, or 27, ■- j-' 

cubic feet. Hence 27 cubic feet make 1 i | , r .i ^ ^ ' 

cubic yard. 

So, 12 X 12 X 12, or 1728, cubic inches make I cnUo (bot 

Table. 
1728 cubic incheB (en. in.), 
2? cubic feet, 
40 cu. ft. of round, or 
60 en. ft. of hewn timber, 
16 cubic feet, 
8 cord feet, 



1 = 8 = — = 128 = 221184 

256. The ton tn diis Table Si a measured ton ; the avoirdnpois ton 
Is a ton of wdght. Bound tlml)er is wood in its natural state. A ton of 
roimd timl)er consists of as mocb as, when hewn, will make 40 cubic feet. 

257. A cord of wood is a pile, 8 ft. long, 4 ft. wide, and 4 ft high. 
Multiplying these dimen^ons together, we find 128 cubic feet in the cord. 
One root in length of such a pile is called a cord foot 

258. Cutuc Heaanre is used in estimating the amount of work in solid 
tnasooiy, in dig^ng cellarB, making embatilaaents, &c. 

258. The space contained in a cube or other solid is 
called ita Solidity, or Solid Contents. To find the solid 
contents of a body with six faces perpendicular one to 
another, midtiply ita length, breadth, and depth together. 

Wblt 6oe» the cngniTlDg reprewnt T How iati It ihow thit m unblc feet luks 
] ctMe yud f Beclts tbe Tittle of Coble Ueneore.— 3G6. How doet tba Ion In Ihja 
T^ble differ tram the avolrdupola Ion r Wbst IsnioBnt b; roond timber t— 257. Wlut 
IB meuit b7 a curd oT wood 1—WS. Wbst Is Cable Meisun oHen need la eetinntii^ t 
~iM. Wbil is meBDt b; Solldltf or Solid CoDlsnta t OIts tbe rule {Or finding tlw 
wiidltf of a bod; wl lb six beea peipendlcular one to auotbet. 



1 cubic foot, 
1 cubic yard. 


CILfli. 
cu.yd. 


I ton or load. 


T. 


1 cord foot, . , 
1 cord, . . . . . 


, cd.a 
,cd. 


''l = 1728 
17 = 46666 
16 = 27648 
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The dimensions must be in the same denomination, and the answer 
will be in the corresponding denomination of cubic measure. Thus, let it 
be required to find the sohd contents of a box, 6 ft long, 4 ft wide, and 
86 inches deep. * 

86in. = 8ft 6x4x8 = 72co.ft,jln«. * 

EXAMPLES FOR PBAOTIOE. 

1. How many cubic incbes in 43-(cn. yd. ? Ans, 2029586 co. in. 

2. Reduce 264384 cu. in. to cu. yd. Ans, 5 en. yd. 18 cu. ft. 
8. How many cubic feet in 120 cords? 

4. How many cords of wood in a pUe, 25 feet long, 4 feet 
wide, and 8 feet high? 

85 X 4 X 8 s 800cn.ft. 800 •*- 128 = 6iCcL An$, 

5. How many cords in a pile of wood, 48 feet long, 4 feet 
wide, and 10 feet higb ? Ans. 15 Od. 

6. Reduce 56 cubic yards, 26 cubic feet, 948 cubic inches, to 
cubic inches. 

7. What wUl it cost to dig a cellar, 80 ft. long, 20 ft. wide, 
and 9 ft. deep, at 62| cents a cubic yard? Ans. $125. 

How many cubic feet In the cellar (S 890) ? How many cable yaxds ? Multiply 
by the price per cubic yard. 

8. At 75 cents a cubic yard, what will it cost to dig a cellar, 
86 ft. long, 18 ft. wide, and 10 ft. deep ? 

9. What will it cost to make an embankment containing 
999999 cu. ft. of earth, at 70 cents a cubic yard? 

10. At $3.50 a cord, what is the value of a pile of wood, 82 
ft. long, 4 ft. wide, and 7 ft. high ? Ans. $24.50. 

11. At £1 5s. a cord, what is the value of a pile of wood, 48 ft. 
long, lOf ft. high, and 4ft. wide? Ans. £20. 

12. How many cubic inches in 8f cords of wood ? 

LIQUID MEASUHB. 

260. Liquid or Wine Measure is used in measuring 
liquids generally ; as, liquors (beer sometimes excepted), 
water, oil, milk, &c» 

2d0. In what is Liquid or Wine Measure used f 



LIQUID MEASUBE. 
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Table. 

' 4 gills (gi.) make 1 pint, 

2 pints, 1 quart, . 

4 quarts, 1 gallon, . 

SH gallons, 1 barrel, • 

2 barrels (63 gaL), 1 hogshead, 

2 hogsheads, 1 pipe,. • 

2 pipes, 1 tun, • . 



pi. 

tnn. 1 
1 = 2 



hhd. 
1 
2 
4 



bar. 
1 
2 
4 
8 



1 = 

81i = 

ft3 = 

126 = 

262 = 



1 

4 

126 
262 

604 
1008 



. pt. 
. qt. 

• gal. 

• bar. 
. hhd. 
. pL 

• tun. 



pt 
1 

2 

8 

262 

604 

1008 

2016 



gl. 
4 

8 

82 

1008 
2016 
4082 
8064 



42 gallons make 1 tieroe (tier.) ; 2 tierces, 1 puncheon (pun.). 

261. Liquids are put up in casks of different sizes, called barrels, 
tierces, hogsheads, puncheons, pipes or butts, and tuns ; but these casks 
seldom contain the exact number of gallons assigned them in the Table. 
The contents are found by gauging, or actual measurement. — ^When the 
barrel is used in connection wiUi the capacity of cisterns, vats, &c., 81^ 
gallons are meant ; in Massachusetts, 32 gallons. 

262. The wine gallon of the United States, which is the same as the 
Winchester wine gauon of England, contains 281 cubic inches. The Im- 
perial gallon, est&lished in Great Britain by act of Parliament in 1826, 
contains 2'77.274 cubic inches, or about 1.2 of our wine gallons. 



SZAMPLBS FOB PBAOTIOB. 

1. Reduce 80 gal. 3 qt. 1 pt. to gills. Ans, 988 gi. 

Multiply 80 gal. by 4, to reduoo them to qaarta, and add in 8 qt Multiply the 
quarts thus obtained by 2, to reduce them to pints, and add in 1 pt Multiply the 
pints thus obtained by 4, to reduce them to gills. 

2. Bedace 72 gal. 1 pt 3 gi. to gills. Ans. 2311 gi 
8. Reduce 180024 gi. to hhd., &c. Ans. 89 hhd. 18 gal. 3 qt 
4. How many pipes are needed, to hold 23184 pt. of wine? 

Recite the Table. How many gallons in a tierco ? Ini^ puncheon ?— 261. Name 
the casks of different sizes in which liquids are put up. How are their contents 
found? When the barrel is used in connection with the capacity of cisterns, how 
many gallons are generally meant? How many in Mussachusctts? — ^262. How many 
cubic inches does the wine gallon of the United States contain? Tho Winchester 
wine gallon of England ? The Imperial gallon ? 
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6. How many barrels in 2100 gal.? 2IOO x 2 = 4200 

As iniui7 aS 8H galL are contained times In .^^^ , aq __ cfi Ao *^r^ 

2100 gaU. 8U = -V* Multiply by tiie divisor ^^^^ -r- DtJ — 00, 4^ rem. 
inyerted, *■». Mnltiplying by 2 rednces tiie gal- 42 -r- 2 = 21 

Ions to half-gallons, and on dividing by 63 there 

is a remainder of 42 half-gallons, which we divide ^^ 66 bar 21ffaL 

by 2, to rednoe them to gall<ms. * * o 

6. How many quarts in 8^ hogsheads? 

7. How many pints in 1 tierce, of 42 gallons? 

8. How many gills in 1 hd. holding 61 gall. 3 qt. 1 pt. ? 

9. How many pints in 3 tons? 

10. What cost 15 gal. of kerosene, at 20 c. a qt. ? Ans, $12. 

11. What cost ^4 qt of wine, at $5.50 a gal ? Am. $83. 

12. What cost 32 qt. of oil, at 9s. a gal. ? Ans. £3 12s. 

13. How many quart bottles can be filled from a puncheon 
of mm? Ans. 386 bottles. 

14. How many gallons will a cistern hold that has a capacity 
of 10 barrels? 

15. Bednce the following to ^lls^ and add the results : 15 gal. 
1 pt. ; 19 gal. 3 qt. ; If pt. Ans. 1123 gills. 

16. Beduce the following to gallons^ and add the results: 
740 qt. ; 608 gi. ; 312 pt. Am. 243 gal. 

17. A milkman mixes a gill of water with every pint of milk. 
How many gallons will he thus make out of 48 quarts of pure 
milk? Am. 15 gal. 

BEER MEASUHE. 

263. Beer Measure was formerly employed in measur- 
ing beer and milk. It is now but little used, wine meaa« 
ure having for the most part taken its place. 

Table. 

2 pints (pt.) make 1 quart, • • • . qt. 
4 quarts, 1 gallon, • • • • gaL 

36 gallons, 1 barrel, .... bar. 

H barrels (54 gal.), 1 hogshead, . . . hhd. 

263. In what was Beer Measure formerly employed ? What iB said of its nae at 
the present day i Bedte the Table of Beer Measnr*. 
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hhd. 
1 = 


qt 

gal. 1 

bar. 1=4 

1 = 86 = 144 

1^ = i64 = 216 


ss 


8 
288 
432 
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The beer gallon contains 282 cubic inches. The gallon, quart, and 
pint of this measure, are therefore greater than those of Wine Measure. 
1 gaL beer measure = IH g^ ^^^ measure. 

EZAMPLBS FOB PBAOTIOB. 

1. Bednce 8^ hhd., beer measnre, to quarts. 

2. How many quarts in 5 barrels, beer measure? 

3. Beduce 9640 pt. to barrels, beer measure. 

4. At 7 c. a quart, what cost 5 bar. of beer ? Ans, $50.40. 

5. What costs Ihhd. of porter, at 12 c. a qt»? Ans. $25.92. 

6. If a barrel of ale costs $11.52, what is the cost per pt. ? 

7. One third of a hhd. of porter has leaked out. How many 
quart bottles can be filled from what remains? Ans, 144. 

8. If a man buys a barrel of beer for $8.75, and retails it at 
9 c. a quart, how much does he make ? Ans. $4.21. 

DRY HEASUHE. 

264. Dry Measure is used in measuring grain, seeds, 
vegetables, roots, fruit, salt, coal, and other articles not 
liquid. 

Table. 

2 pints (pt.) make 1 quart, qt. 

8 quarts, 1 peck, pk. 

4 pecks, 1 bushel, .... bu. 

36 bushels, 1 chaldron, .... chaL 









qt pt 




pk. 




1 = 2 




bu. 1 


= 


8 = '^ 16 


chal. 


1=4 


= 


32 = 64 


1 = 


36 = 144 


^^^ 


1152 = 2304 



How many cnblc inches does the beer gallon contain? How many wine gallona 
does I beer gallon equal f — 26t In what is Dry Measure used ? Beoite the TaDle. 

7* 
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265. ^e IT. S. standard bushel is the Wmchester bushel of Great 
Britain, which contains 2160.42 cubic inches. 

1 qt of Dry Measure = 1^ qt nearly of Wine Measure. — ^What is called 
the Small Measure contains 2 quarts. 

266. Foreign coal is imported by the chaldron. American coal ia 
bought and sold, in large quantities, by the ton; in small quantities, by 
the bushel 

EXAMPLES FOR PBAOTIOE. 

1. Reduce 23 bu. 3pk. 7qt. to pints. Aru. 1518 pt. 

2. Bednce 18564 pt. to bushels, &c. Am, 290 bu. 2qt 
8. How many pecks in 42 chaldrons? 

4. Reduce 15 bu. 6 qt to pints. 

5. How many small measures in 25 bushels? 

6. At 9 cents a quart, what will a bushel of peaches cost ? 

7. How much will a grocer make on 14 bushels of potatoes, 
if he buys them at 75 cents a bushel, and retails them at 12 cents 
a half peck ? Am. $2.94« 

8. Reduce the following to pints, and add the results : 7 qt. ; 
5 bu. 3 pk. ; 2 pk. 6 qt. Am, 426 pt. 

9. Reduce the following to pecks, and add the results: 14chal.; 
240 pt.; 19 bu.; 136 qt. -i/w. 2124pk. 

10. How many barrels, holding 2^ bushels each, will 40 chal- 
drons of coal fill? 

11. Reduce 1879 bu. 8 pk. to quarts. 

TIMK 

267. The natural divisions of time are the year and 
the day. The year is the period in which the Earth 
makes one revolution round the Sun ; the day, that in 
which it makes one revolution on its axis. 

The year is divided into twelve calendar months ; the 
day, into hours, minutes, and seconds. 



265. What is the standard bushel of the U. S. ? How many cubic Inches docs It 
contain ? How many wine quarts does a quart of dry measure equal t What ts the 
Small Measure t— 268. How is foreigrn coal imported t How is American coal bought 
and sold?— 267. Name the natural divisions of tiroo> What Is the year? What is 
the day ? Into what is the year divided ? Into what Is the day divided t 
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Table. 





60 seconds 


(sec.) make 1 minute, . . 


. min. 




60 minutes, 


, 1 hour, . . . 


. h. 




24 hours, 1 day, . . . . 
7 days, 1- week, . . . 

365 days or t 1 year . . . 
12 calendar months, [ ^ ' ' ' ' 


. da. 
. wk. 




366 days, 
100 years. 


1 leap year. 
1 century,. • 


• cen. 


T 


min. 

h. 1 

da. 1 = 60 

wk, 1 = 24 = 1440 

1 = r = 168 = 10080 

= 62f = 865 = 8760 = 525600 


B6a 
= 60 
= 8600 
= 86400 
= 604800 
= 81536000 



268. The twelve calendar months, with the number 
of days they contain, are as follows : — 



DATS. 

1st mo. January (Jan.) 31. 

2d mo. February (Feb.) 28. 

Sd mo. March (Mar.) 81. 

4th mo. April (Apr.) 80. 

6th mo. May (May) 81. 

6th mo. June (June) SO. 



DATS. 

7th mo. July (July) 81. 

8th mo. August (Aug.) 81. 

9th mo. September (Sept.) 30. 

10th mo. October (Oct) 31. 

11th mo. November (Nov.) 80. 

12th mo. December (Dec.) 81. 



269. The days in these months, added together, make 

365 days in the year. But the solar year exceeds this by 
nearly six hours, its exact length being 365 days 5 h. 
48 min. 49.7 sec. To cover this excess, every fourth year 
(except three in four centuries) is made a Leap Year of 

366 days, the additional day being placed, at the end of 

February, the shortest month, which then contains 29 

days. Leap Year is also called Bissextile. 

Every year that can be divided by 4 without remainder, as 1868, 1872, 
1876, is a Leap year, except the years that are multiples of 100 and are 

Kecltc the Table.— 268. Name the twelve calendar months In order, with the 
number of days they contain.— 2G9. How many days In these twelve months ? What 
is the exact length or the solar year? What provision Is made for covering the dif- 
ference between the common and the soLir year? What other name is applied to 
Leap Year? What years arc leap years ? 
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not exactly divisible by 400. The year 1900 will not be a leap year, but 
2000wiUbe. 

270. ^ business calculations, 80 days are generally allowed to the 
month. In common language, the term moiiih is often applied to an in* 
terval of 4 weeks. 

The following lines will help the pupil to remember the number of 
days in each calendar month : — 

."Thirty days hath September, 
April, June, and November; 
All the rest have thirty-one, 
Except February alone ; 
Which has but four and twenty-four, 
And every leap year one day more," 

271. The following Table will be found useful : — 

TABLE, 
SHOwnra tbb kukbee or dats from ant day of onb month to the samb day 

OF Airr OTHER MONTH WITHIN A TSAX. 



FROM ANY 
DAY OF 


TO THE BAMB DAY OF 


Jan. 

866 


Feb. 
81 


Mar. 

69 


April. 

90 


May. 

120 


Jniu). 

161 


July. 
181 


Aug. 

212 


Sept. 

243 


Oct 

278 


Nov. 

804 


I>ee. 

834 


Januabt. . 


Febbuabt. 


834 


866 


28 


69 


89 


120 


150 


181 


212 


242 


273 


803 


Mabch . . . 


806 


337 


865 


81 


61 


92 


122 


163 


184 


214 


245 


275 


Apbil..... . 


275 


806 


834 


865 


80 


61 


91 


122 


153 


183 


214 


244 


May 


246 


276 


804 


836 


366 


81 


61 


92 


123 


153 


184 


214 


JUNB ., . . . 


214 


246 


278 


804 


834 


866 


80 


61 


92 


122 


153 


183 


July 


184 


216 


243 


274 


304 


835 


365 


81 


62 


92 


123 


153 


AuaxTST. , . 


158 


184 


212 


243 


273 


804 


834 


865 


81 


61 


92 


122 


Seftembeb. 


122 


153 


181 


212 


242 


278 


303 


834 


866 


30 


61 


91 


Octobeb. . . 


92 


123 


151 


182 


212 


248 


273 


304 


836 


365 


81 


61 


Novembeb. 


61 


92 


120 


151 


181 


212 


242 


273 


804 


334 


865 


30 


Decembeb. 


31 


62 


90 


121 


161 


182 


212 


243 


274 


804 


335 


366 



Example. — ^How many days from Nov. 6, 1866, to the 15th of the 
following April ?— Find November in the vertical column on the left, and 
April over the top. At the intersection of these two lines we find 151, 
which is the number of days from November 6, 1865, to April 6, 1866. 
To April 15 will be 9 more days ; 151 + 9 = 160, the number of days 
required. 

One more day than is given in the above Table must be allowed for 
intervals embracing the end of February falling in a leap year. 



270. In business calculations, how many days are generally allowed to the month ? 
To what is the term monifi often applied in common language ?— 271. What do<^ 
the Table show ? Give on example, to illustrate its use. 
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BXAMPLBS VOB PBAOTIOE. 

1. Bednce 9 yr. 3 da. 59 min. to seconds. Ana. 284086740 sec. 

2. Bednce 63142980 sec. to years, &c. An». 2 jr. 19 h. 43 min. 
8. How many seconds in a solar year (§ 269) ? Am. 31556929.7 

^ 4. How many leap years from the year 1800 to 1900? 

5. How many days from Apr. 14, 1865, to Dec. 81, 1865 ? 
(See Table.) To October 9, 1865 ? To Aug. 29, 1865 ? 

6. When 4^ hours of a day have passed, how many seconds 
remain ? 

7. How much time will a person waste in a year, who wastes 
ten minutes every day ? Ans* 2 da. 12 h. 50 min. 

8. If a dock loses 8 sec. every hour, how many minutes too 
slow will it be at the end of a week ? Aub, 8 min. 24 sec. 

9. Find the length in days, &c., of the lunar month, which 
contains 2551443 seconds. Ana. 29 da. 12 h. 44 min. 8 sec. 

10. If a person's income is 1 c. a minute, what will it amount 
to in the months of June, July, and August ? Am. $1324.80. 

OIROULAR MEASURK 

272. Circular Measure is used in connection with 
angles and parts of circles. 

273. A Circle is a figure bounded by a curve, 
every point of which is equally distant from a point 
within, called the Centre. 

The Circumference of a circle is the curve that 
bounds it. A Diameter is a straight line drawn 
through the centre, terminating at both ends in the 
circumference. A Radius (plural radii) is a straight 
line drawn from the centre to the circumference, 
and is equal to half the diameter. 

The Figure represents a Circle : ABCD is the circumference ; E, the 
centre ; AC, the diameter ; EA, EB, EC, are radii 

An Angle is the difference in durection of two straight lines that meet 

A Right Angle is an angle made by one straight line meeting another 
in such ^ay as to make the two adjacent angles equal, — ^that is, so as to 
incline no more to one side than the other. In the above figure, BEA 
and BEC are right angles. 

272. with what Is Gircnlar Measure used In connection f— 278. What is a Circle; 
What Is tho Circamferencc of a Circle ? What Is a Diameter? What Is a Badius! 
What is an Angle ? What Is a Klgbt Angle ? 
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274. Every circle may be divided into 360 equal parts, 
called Degrees. The actual length of the degree will of 
course depend on the size of the circle. A degree is 
divided into 60 equal parts, called Minutes ; and a minute 
into 60 equal parts, called Seconds. 

Table. 

60 seconds (") make 1 minute, . . . ' 

60 minutes, 1 degree, . • . ® 

30 degrees, 1 rign, • • . • S. 

12 signs, 1 circle, • • • . C. 



r 


= 


60' 


8. r = 60 


rs 


8600 


0. 1 = 80 = 1800 


= 


108000 


1 = 12 = 860 = 21600 


Z5 


1296000 



275. ^6 ^^ i^ ^^ 0^7 ^^ Astronomy. — 1 minute of the circi]m« 
ference of the earth constitutes a geographical or nautical mile, which, as 
we have seen, is about 1^ statute miles. 

EXAMPLES FOB PRAOTIOE. 

1. How many seconds in ^ of a circle? Ans. 824000\ 

2. Reduce 40° 41' 42' to seconds. Am. 146502'. 
8. Eeduce 251989' to degrees, &c. Am. 69"" 69' 49'. 

4. How many minutes in two signs ? 

5. How many geographical miles in 5° of latitude? 

276. PAPER. 

24 sheets make 1 quire. 
20 quires,' 1 ream. 





2 reams, 




1 bundle. 






5 bundles. 




1 bale. 












quire. 


Bheets. 






re&m. 




1 = 


24 




bundle. 


1 


r-; 


20 = 


480 


bale. 


1 = 


2 


rrr 


40 = 


960 


1 


= 6 = 


10 


= 


200 = 


4800 



274 Into what may ercry circle bo divided ? How is a degree divided ? How 
iB a minato divided ? Becitc the Table of Circular Measure.~275. In what alone is 
the 81^ used? What does 1 minnto of the circumference of the earth oonstitnto f 
—276. Becite the Table used In connection with paper. 
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277. COLLECTIONS OF UNITS. 

12 units make 1 dozen, doz. 
12 dozen, 1 gross. 

12 gross, 1 great gross. 

20 unitS| 1 score. 

doz. units. 

groBS. 1 =: 12 

great gross. 1 = 12 =x 144 

1 = 12 = 144 = 1728 

EZAMPLBS FOR PBAOTIOB. 

1. How many sheets in 10 bundles of paper? 

2. If paper is $6 a ream, what does it cost a qnire? 

3. A bookseller bought 10 reams of paper, at $2^ a ream ; he 
retailed it at 1 cent a sheet What was his gain ? Ans. $28. 

4* How many reams of paper will be needed for 1000 books, 
if each book requires a dozen sheets? Ans» 25 reams. 

5. If a score of boys have each 5 boxes of pens, containing a 
gross apiece, how many pens have they ia all ? 

6. A tailor uses 13 dozen buttons out of a great gross ; how 
many buttons has he left ? 

7. If a stationer manufactures 48 dozen copy-books a day, 
excluding Sundays, how many great gross will he make in fifty- 
two weeks? Ans. 104 great gross. 

Redaction of Denominate Fractlon§, 
Common and Decimal* 

278. A Common Fraction or Decimal is called De- 
nominate when it is used in connection with a denomina- 
tion ; as, £1^, .25 oz. 

279. Denominate Fractions, whether common or deci- 
mal, are reduced, like integers, to lower denominations 
hy muUipIicationj to higher denominations by division. 

277. Recite the Table relating to collections of nnits. — 278. When is a common 
fraction or decimal called denominated— 219. How are denominate fractions reduced 
to lower denominations ? To higher denominations ? 
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280. Case L — To reduce one denominate fraction to 
another of a lower denomination. 

Example. — Reduce i^ gall, to the fraction of a gilL 

This is a case of Reduction De- -, d Q 4 Q 

scending. Multiply the given fraction x~X-X-= — 

by 4 (since 4qt = 1 gal.); by 2 (2pt 11^ 1 1 1 7 

= 1 qt.) ; by 4 (4 gi. =1 pt.). Cancel aa h 

such factors as are common, and multi- ^^ . . ... 

ply together those that are left. -^'"* T glAl. 

Rule. — Multiply t?ie given fraction by the number or 
numbers that connect its denomination with that of the 
required fraction. 

EXAMPLES FOB PBAOTIOE. 

1. Rednce -^nh^ ton to the fraction of an oz. Ans. f oz. 

2. Reduce £tAf to the fraction of a penny. Ans. i^ft4. 

3. "What fraction of a pint is -^ of a bushel ? Ans. ^ pt. 

4. "What part of a sq. foot is ^^foat acre ? Ans. ^^ sq. ft. 

5. "What part of an inch is g^fb^^ of a mile ? Ans. {|f in. 

6. "What part of a second is g^^^o^j^ of a week ? Ans. J| sec. 

7. "What part of a quire is -^ of a bundle of paper ? 

8. Reduce y^ of a pound to the fraction of a scruple. 

281. Case n. — To reduce a denominate fraction to 
whole numbers of lower denominations. 

Example. — ^Reduce f of a bushel 2 
to pecks, &c. _j* 

To reduce bushels to pecks, multiply by 4. ^I_ 

Multiplying the numerator of the fraction by 2 pk. 1 2 rem. 

4 and dividing the product by its denominator, 8 

we get 2f pk. Reduce the fraction, J pk., to ZYIQ' 

quarts. Multiplying its numerator by 8 and ■ 

dividing by its denominator, we get 6^ qt 5 qt. 1 1 rem. 

Reduce the fracdon, ^qt., to pints. Multi- _2 

plymg its numerator by 2 and dividing by its 3) 2 

denominator, we get J pt. Collect the integers "—^ . 

in the several quotients, and the last fraxjtion, "* P^ 

for the answer. Ans. 2 pk. 5 qt. i pt. 

280. What is tho first Case of the redaction uf denominate fractions ? Solve the 
given example. Becite the rule.— 281. What is Case II. ? Go through tlio given 
example. 
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Rule. — MuUiply the numerator of fhe given fraction 
by the number that wUl reduce it to the next lower denomi- 
nation^ and divide by its denominator. If there Ib a re- 
mainder^ multiply and divide it in the same way / and 
proceed thus to the lowest denomination* CoUect the 
integers and the last fraction^ if any ^ for the answer. 

EXAMPLES FOR PBAOTIOE. 

Reduce the following to integers of lower denominations: — 

1. } of a pound Troy. Ans, 7 oz. 4pwt. 

2. f of a sign. Ana. 22"" 30'. 
8. H o^ ^ cubic yard. Ans, 19 cu. ft. 1382} cu. in. 
4. -^ of a bar. (beer measure). Ans. 32 gaL 1 qt. 1} pt 
6. f mile (surveyors' measure). An>8, 46 ch. 71 IL 3.39f in. 

6. i of a great gi*oss. Ans. 7 gross 6 dozen. 

7. -fir of a hundred-weight. An>s. 12 oz. 12} dr. 

8. i/V o^ a ^o^g to^- ^^* 26^ ^^* ^^ 02* '^^ ^* 

9. f of a furleng. 

10. f of a shilling. 

11. How many acres, &c., in a piece of land i mile long and ( 
of a mile wide ? Ans. 142 A. 35{ sq. rd. 

Area ss|x|=r{8<].ml. Beduoo | sq. ml. to acres, See. 

12. Required the solid contents of a block of stone, 2jt yd. long, 
H yd. wide, f yd. thick. Ans. 1 cu. yd. 21 cu. ft. 1036 J cu. in. 

282. Case IH.-^To reduce one denominate fraction to 
another of a higher denomination. 

Example. — ^Reduce f of a giU to the fraction of a 
gallon. 

This is a case of Reduction Ascend- 4 -t 

ing. Divide Che fraction : that is, mul- ^ =:: 

tiply its denominator by 4 (8mce4gL 7 X 4 X ]i X 4 112 

= Ipt); by 2 (2pt = l<lt); by 4 a t u 

(4qt. = IgaU.). Cancel 2; multiply ^^ Ttl S*"* 

the remaining factors. 

Under Case L we reduced tIs gaU* to f ffiXL Here we have reduced 

Bedto the nilo far redacUif? a dcnominato fraction to whole ntunbors of lower 
deiioiiiiiiati(»i&~292. What is Obsc III. ? &>Iyo the given example. How may it U 
proved? 
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^ ^1 to j\j galL Hencis tbe operations in Case L and Case in. proTO 
each other. 

Rule. — Divide the given fraction hy the number or 
numbers that connect its denomination with that of the 
required fraction. 

EXAMPLBS FOB PBAOTXOK. 

1 . Reduce | of a rod to the fraction of a league. Am. ^^ lea. 

2. Reduce -^pt to the fraction of a puncheon. Am. tAtfP^^- 
8. Reduce \ fathom to the fraction of a mile. Am. ^^^j^mL 

4 fathom = 2 feet fx4x^X:jfjyxi = xh:^ 
4. What part of a guinea is }^ of a crown ? Am. ^ guin. 

6. What part of an eagle is i of a dime ? Am. -^ E. 

6. What part of a long ton Is f of a pound? 

7. What part of a pound is ^^ o^ & scruple ? 

8. What part of a circle is | of a second ? 

9. What part of a piece of 40 yards is a nail of cloth t 
1 nail = -^ yd. Vg x 40 = tfiij Am. 

10. What part of 20 gallons is |? of a pint ? Am. ^. 

11. What part of a five-acre lot is { of a perch ? Am. ^. 

12. What part of the month of Aug. is ^ min. ? Am. ^TiArrff* 

283. Casb IV. — To reduce one denominate number to 
the fraction of another. 

Example'L — ^Reduce 16s. 6d. 2 far. to the fraction of 

a pound. « 

Reduce 16s. 6d. 2 far. to farthings, the * 

lowest denomination mentioned : 16s. 6d. 2 far. = 794 far. 

Reduce £1 to the same denomination : £1 = 960 far. 

794 far. = %%% of 960 far. ^734 ». £3m a^ 

Reduce this fraction to its lowest terms. **•»* "" **'^" ^^* 

Example H. — ^Reduce 20 rods 2\ yards to the fraction 

of a mile. 

If the lowest denomination given contains i, we must reduce both 
numbers to halves of that denomination ; if it coutains thirds, to thirds, 

Give the mie for reducing a dcnomlnato flraction to a higher denominnl ion. — 
2S3. What is Case IV. ? Solve Example L If the lowest denomination given con- 
tains \. what must we do ? If it contains thirds, wfaa'; must wc do ff lUustrato this 
with Example II. 
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ftc In this example, for instance, we must reduce both numbers to half- 
yards. 

20 rd. 2^ yd. = 226 half-yards. 
1 mile = 8520 half-yards. 
^/fn = Tf^fif mile Ans. 

Rule. — Reduce the given numbers to the lowest de- 
nomination in either. Of the numbers thus reduced^ take 
the one of which the fraction is required for the denomi- 
nator^ and the other for the num^ator^ 

EXAMPLES FOB PBAOTIOX. 

Rednce the following ; give the fraction in its lowest terms: — 

1. 8 ba. 1 pk. to the fraction of a chaldron. Am. ^ chaL 

2. 1 oz. 1 pwt. 1 gr. to the fraction of a lb» Am. -ffh^^" 
8. &} oz. to the fraction of a stone. Am. -^ stone. 

4. S^ cu. ft. to the fraction of a cord^ Ans. ^ cord. 

5. i inch to the fraction of a hand. Am. -^ hand. 

6. 29 gal. 1 pt. to the fraction of a barrel. Am. f|f bar. 

7. 1 English ell to the fraction of 1 French ell. Am. f ell Fr. 

Bedaoe^th to the common denomination, qnartenk 

8. What part of 1 ch. 601. is 4^ inches? Am. ^ff^. 

9. What part of 6s. 8id. is 3s. 5d. ? Am. )^. 

10. Reduce 6^ hours to the fraction of a leap year. 

284. Case Y. — To redtice a denominate decimal to 
whole numbers of lower denominations. 

Example. — ^Reduce .471876 lb., .4718751b. 
apothecaries' weight, to ounces, &c. 12 

This is a case of Reduction Descending. OZ. 6 [ .662500 

Multiply by 12, to reduce to ounces, pointing 8 

off the product as in multiplication of ded- dr. 6 1 .300000 

mals. Reserve the integer, and reduce the 3 

dedmal to drama by multiplying by 8. Agdn ■ 

reserve the integer, and reduce the decimal to ^' '^00000 

scruples by multiplying by 3. There being no 20 

integer, multiply this product by 20 to reduce gr. 18.000000 

it to grains, finally, collect the integers in j ^ k ;] 1 o 

the several products for the answer. ^^' ^ ^^ ^ ^- 1® ^' 

Becite the rale for redacing one denominate numbM* to the fraction of anotiier.— 
284. What is Case Y. ? Oo through the given example, explaining the steps. 
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Rule. — MvHtiply the given deeimaH by the ntmber th(d 
will reduce it to the next lower denoniination. Treat the 
decimal part of the product in the same way^ and pro- 
ceed thus to the lowest denomination. Collect the integers 
in the several proditcts^ with the last decimal^ if there is 
one f for the answer, 

BXAMPLES FOB PBAOTIOE. 

1. Reduce .7251b. Troy to oances, &o. Ana. 8oz. 14pwt 

2. Reduce .4156 &wt to qr., &o. Atu. Iqr. 161b. 8oz. 16.36 dr. 
8. Reduce .75 bale of paper. Atu. 8 bundles 1 ream 10 qui 

4. Reduce .9 of a great gross to gross, &c. 

5. Reduce .002 bar. of beer to gallons, &c. Ans» .576 pt. 

6. A lot is 50.8 rd. long, 29.25 rd. wide. What is its area in 
acres, &c. ? Ans. 9 A. 81 sq. rd. 8 sq. yd. 2 sq. ft 125.1 sq. in. 

Area = BOJi x 29.26 = 14T1.2T5 aq. rd. Bedoce 14T1 aq. rd. to roods and acrea. 
Bedaoe .275 sq. rd. to square yards, &o. Combine the results. 

7. A cistern is 8.25 ft long and wide, and 10 fb. deep. What 
is its capacity ? Ans, 8 cu. yd. 24 cu. ft. 1080 cu. in. 

8. A piece of land measures 32.72 oh. by 41.86 cb. Required its 
area in acres, roods, and perches. Ans. 135 A. 1 R. 12 perches +. 

Area = 82.72 x 41^6 s 1858.2992 sq. ch. DlTlding 1858.2992 sq. ch. hy 10 
(since 10 sq. ch. = 1 acreX we get 185l82992 acres. Bednce .82992 A. to roods and 
perches. 

9. What is the area of an oblong field, 8.5 chains in length and 
6.5 chains in width ? Ans. 4 A. 2 R. 28 sq. rd. 

10. How many degrees, &c., in .01 of a circle ? 

11. How many days, &c., in .12 of a year? 

12. How many roods, &c., in .575 of an acre ? 

18. How many shillings, &c., in .49 of a pound sterling? 

286. Cask VL — To reduce a compound number to the 
decimal of a higher denomination. 

Example. — ^Reduce 5 oz. 6 dr. 18 gr. to the decimal of 

a pound. 

■- , i» I .1 . I .1 

Beclte the mle for reducing a denominate decimal to whole nmnbers of lower 
denominationB.— 286L What is Case YI. t Bolye the given escamplo. 
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" Be^ with the lowest denommation. Seduce aa\ 1 o a 

18 gr. to the decimal of a dram,«which is the next o Ojlo.O gr. 

higher denomination given, by dividing by 60 .8 dr. 

(since 60gr. = 1 dr.), annexing as many dedmal 8^5 <trlr 

naughts as may be necessary, ^.^nnex the result. J •^^^• 



.8 dr., to the drams in the given number, and .6625 oz. 

cUvide by 8, to reduce to the de<mnal of an ounce. i^) 5.6625 oz. 

Annex the result, .6625 oz., to the ounces in the . *a*7i Q>r< rii. 

given number, and divide by 12, to reduce to the ■^^« •471875 lb. 
decimal of a pound. 

The processes in CaSe Y. and Case TI. prove each other :^ 
By Case V. .4718761b. = 6oz. 6dr. 18 gr. 
By Case YL 5oz. 6dr. 18gr. = .4718761b. 

RuLS. — Divide the lowest denomination by the nuwr 
ber that will reduce it to the next higher denomination in 
the given number y and annex the decimal quotient to that 
next higher. Treat this result in the same way^ and pro- 
ceed thus tiU the required denomination is reached. 

BZAMPLSS FOB PBAOTIOB. 

Bedace the following; prove the answers : — 

1. 2 gal. 2 qt. 1 pt. to the decimal of a hhd. Ans. .0416 hhd. 

2. ds. 4}d. to the decimal of a pound. Ans, £.16875. 
8. $5.10 to the decimal ot a double eagle. Ans. .255. 

4. 2 da. 3 h. 4 min. 6 seo. to the decimal of a week. 

5. 7cd. ft. 7 cu. ft. to the decimal of a Cd. Ans. .9296875 Od. 

6. 4 yd. 9 in. to the decimal of a rod. Ans. .772 rd. 

7. 9d. 2 far. to the decimal of a crown. Ans. .1583 crown. 

8. 2 cwt. 3 lb. to the decimal of a ton. 

9. 1 pk. 7 qt. 1 pt. to the decimal of a bushel. 

10. 10 1 23 to the decimal of a pound. 

11. 7 dr. 18 gr. to the decimal of an ounce. 

12. 8 pwt. 3 gr. to the decimal of an ounce. 

13. 16 rd. to the decimal of a mile. Ans. .05 mi. 

14. 8 in. to the decimal of a fathom. Ans. .1 fathom. 

15. 1 lb. 12 oz. to the decimal of a stone. Ans. .125 stone. 

16. 241b. to the decimal of a long ton. -4n*. .010714 long T.+. 

Becite the mle for reducing a compound number to the decimal of a higher de- 
nomination. 
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HiBCKLLAHEoini QuuTioiis. — ^In what denominations do American mer- 
chants keep their accounts ? British m0rchants ? What American coin 
is nearest in value to the British shilling? To the British sovereign? 
Whj is Federal Monej so called ? Sterling Mone j ? 

Recite the three Tables used in connection with weight. For what is 
Avoirdupois Weight used? Apothecaries'? Troy? In which of these 
is the pound the greatest? In which is the ounce the greatest? Is the 
avoirdupois dram greater or less than the dram of apothecaries' weight? 
Is the grain of apothecaries' weight greater or less than the Troj grain ? 
How manj pennyweights is the dram of apothecaries' weight equal to ? 

What measure is used in reckoning distances ? In surveying land ? 
In expressing superficial contents? In expressing solid contents? In 
estimating the amount of work in solid masonry ? In estimating surfaces 
to be plastered or paved ? In measuring drygoods ? What are the di- 
mensions of a cord of wood ? 

What measure is now generally used for liquids ? How are the con- 
tents of casks ascertained ? How many cubic inches in the wine gallon ? 
In the beer gallon ? Which is greater, the beer or the wine quart ? What 
is used in measuring grain and fruit? Which is greater, the quart of 
dry or that of liquid measure ? In what two Tables do the second and 
minute occur ? How do the second and minute of Circular Measure differ 
firom those of Time Measure ? 

286. MiSOELLANBOUS EXAMPLES, 

1. How many dncats, worth 9s. 3d. apiece, are equal in value 
to £74 ? Am, 160 dncats. 

2. If a cannon-ball could move with uniform velocity 1000 
feet a second, how many miles, &c., would it go in a quarter of a 
minute ? 

8. How long would this ball be in reaching the sun, which is 
95000000 miles from the earth ? Am. 6806 da. 18 h. 20 min. 

4. A cubic foot of water weighs 1000 oz. What weight of 
water will a cistern 8 ft. by 4 ft. across, and 10 fL deep, con- 
tain? 4^«'^5cwt. 

5. Required the area in acres, &c., of an oblong piece of land, 
.5 miles long and .8 miles broad. 

6. If three presses, each capable of striking off 1800 coins an 
hour, work, the lirst at quarter-dollars, the second at halfneagles^ 
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and the third at dimesi what will be the whole amount coined in 
eight hoars ? Ans. $77040. 

7. A silyersmith, having on hand 20 lb. of silver, nses 4 oz. 
18 gr. of it. What decimal is this of the amount he originally 
had? Ans. .0168229+. 

Find ^hat decimal it is of 1 Ib^ S 285 ; it will be ^ aa mach of 20 lb. 

8. What were the solid contents of the Ark, which was 800 
cabits in length, 50 in breadth, and 80 in height — ^the sacred cnbit 
being 22 inches ? Am. 102700 en. yd. 16 cu. ft. 1152 en. in. 

9. In two dozen bottles, each holding 1.1 qt., how many gal- 
lons, &c. ? Ans. 6 gal. 2 qt. 3.2 gi. 

1.1 X 24 = 26 .4 qt Reduce 26 qt to gallona, and .4 qt to lower denominations 
according to § 284. 

10. An oblong piece of land measures 14 ch. 5 L in width, and 
86 ch. 24 1, in length. How many acres, roods, and perches, does 
it contain ? Ans, 50 A. 3 B. 26.752 P. 

11. What part of an acre is an oblong lot 75 feet wide and 150 
&et in length ? Jn«. ^ A. 

12. Wliat are the solid contents of a block ef wood, f yd. long, 
f yd. wide, f yd. thick ? Ans, 4 cu. ft. 1086^ cu. in. 

13. How many acres, &c., are there in an oblong farm, \ mi. 
long, f mi. wide ? 

14. If I of a chaldron of coal is consumed dally, how many 
bushels will be used in a week ? 

15. If a thread 18 rods long can be^ spun from an ounce of 
silk, how many pounds of silk will be required for a thread 90 
miles long ? Am, 100 lb. 

16. Beduce f qt. to the decimal of a bushel. 

\ = .75 qt .75 -»• 8 = .09875 pk. .09875 -»• 4 = .0284875 bn. 

17. Beduce | qt. to the fraction of a hhd. Am, ^^Vir ^^^* 

To the fraction of a pint. Am. ^ pt 

To lower denominations. Am, 1 gi. 

To the decimal of a gallon. Am. .03125 gal. 

18. Beduce 13 1| 9 to the fraction of a lb. Am, ^ lb. 

To the decimal of an ounce. Am, .2 oz. 

19. Beduce ^ sq. rd. to lower denominations. 



lb. 


oz. 


pwt 


gR 


1 


8 


19 


28 




2 





15 


8 





17 





2 


1 


8 


10 
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CHAPTER XIV. 

COMPOUND ADDITION. 

287. Compound Addition is the process of uniting two 
or more compound numbers in one, called their Sum. It 
combines addition and reduction ascending. 

Example. — ^Add 1 lb. 3 oz. 19 pwt. 23 gr. ; 2 oz. 15 gr. ; 
a lb. 17 pwt. ; and 2 lb. 1 oz. 8 pwt. 10 gr. 

That we may unite tluiigs of the same kind, we 'Vrite pounds under 
pounds, ounces under ounces, &c., marking the denominations above. 

Be^nning to add at the right, we find the sum 
of the grains to be 48. But 48 gr. = 2 pwt. Hence 
we carry 2 to the pennyweights, and write under 
thegnuns. 

The sum of the penn3rweight8, including the 2 

carried, is 46. But 46 pwt. = 2 oz. 6 pwt Write 6 

under the pennyweights, and carry 2 to the column ^^^fi. 6 8 6 
of ounces. The sum of the ounces is 8, which, not 
being reducible to pounds, we write under the ounces. The sum of the 
pounds is 6, which, not being reducible to any higher denomination, we 
write under the pounds add^. Ans. 6 lb. 8 oz. 6 pwt 

288. — Observe that in Simple Addition there is a reduction sunilar 
to the above, when we carry. As the orders increase in value tenfold 
as we go to the left, to reduce to a higher order, we divide the sum of 
each column by 10. That is, we cut off the right-hand figure, and place 
it as a remainder under the column added ; while the left-hand figure or 
figures, being the guotieni^ we carry to the next column. 

289.— Rule. — 1. Write numbers of the same denomi- 
nation in the same column, 

2. Beginning at the rights add as in simple numbers. 
Write each sum under the numbers added^ unless it can 
be reduced to a higher denomination; in which case, 
divide by the number that it takes to make one of that 
denomination. Write the remainder under the numbers 
addedf ahd carry the quotient, 

3. Prove by adding in the opposite direction, 

» ■ !■■■■■ ■ ■■ ■ I T? Ill'l'l™ ■ ■■■■ — ■ ,1, , . ,1 , ., , . ■ » ■ ■ ■■■I^M^M^— ■» 

287. What 1h Compoand Addition? What processes does H combine?. Go 
through the given example, explaining the steps.— 288. Show how In Simple Addi- 
tion there is a Bimilar reduction. — ^289. Becite the rule for C(»npound Addition. 
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290. — ^ A fraction occurs in the an- 
swer, it must be reduced to lower denomi- 
nations, if there are any, and the result 
added to the previous sum with the frac- 
tion omitted. Thus, in dividing yards by 
5^, to reduce them to rods, a remainder 
containing ^ yd. may occur, as in Example 
2. But i yd. = 1 a 6 in. We therefore 
add 1 ft. 6 in. to the integers of the answer 
first obtained. 



EXAHPLl 2. 
rd. yd. ft. 

Add 5 2 1 

6 3 2 

7 1 1 

19 1|H1 
1 



"2 yd. = "l 6i n. 

Ans. 19 i 2 6 



291. Examples fob Pbaotiob. 



Add the following compomid numbers : — 



£ 
8 

1 

2 



(1) 
s. d. far. 



7 
8 
9 
7 
6 



8 3 

9 1 
11 
10 2 
10 2 



ft. 
1 



4 

2 



2 
6 
3 
7 
4 



(2) 

3 

7 
5 
1 
3 
6 



3 

2 

1 

1 
2 



18 
19 
16 
15 
11 



(8) 

rd. yd. ft. hu 

19 5 2 4 

2 8 9 

5 2 2 

4 117 

11 8 1 6 



8 1 


2 





9 


1 1 19 


89 3 9 




(4) 






(5) 




P 


ell. 


1. 


in. 




Bq.rd. Bq.yd. 


Bq.ft. 


Bq.liL 


Cd. cd.ft. 


9 


41 


6tV 




6 29 


2 


93 


4 2 


14 


9 


5 




8 80 


7 


86 


8 6 


8 


57 


a 




6 18 





101 


32 8 


22 


16 


1 




3 27 


6 


79 


15 7 


85 


82 


^ 




14 14 


8 


128 


29 5 


90 


7 


8.56 




89 80 


1 


91 


90 7 


(T) 






(8) 






(9) 


gal. qt 


pt 


gl. 


T. 


cwt. qr. 


lb. 


oz. 


stone lb. o^ 


1 8 


1 


8 


20 


17 1 


15 


9 


5 12 4 


2 


1 


2 


41 


16 


4 


5 


7 11 7 


5 1 


1 


1 


16 


12 8 


13 


12 


1 13 2 


2 8 


1 


2 


38 


18 2 


11 


13 


12 10 3 



10. A jeweller buys the following quantities of silver: 81b. 6 
pwt.; lOoz. 4pwt. 21 gr.; 8oz. 20gr.; 31b. 6oz. 8pwt. 7gr. 
How much does he buy in all ? 



890. If a ftactlon ooeurs in the answer, what must be done t 
8 



170 COMPOUND ADDITION, 

ca.yd. ciLft cilIil mi. fiir. rd. yd. ft. 



28 


19 


1698i^ 




47 


1 


29 


4 







6.6 




48 


22 


842J 




26 


5 


18 


8 


2 




8.1 




79 


8 


1257^ 




59 


8 


7 


5 


1 




4.9 




52 


18 


208f 




86 


7 


26 


5 







11.25 




87 


14 


1265^ 




84 


6 


83 


4 


1 




9.5 




65 


16 


108411 




92 


4 


85 


4 


2 




10.75 




357 


19 


1173 




347 


5 


83 





2 




4.10 




(18) 








m 










(15) 




btu pk. 


qt. 


Pt 


wk. 


da. 


h. 


mill. 


Bee. 




o 


/ 


/f 


14 2 


r 


0.5 


2 


2 


22 


42 


86 




8 


86 


24 


9 8 


5 


1.1 




6 


19 


81 


24 




4 


8 


14 


r 


8 


1.6 


8 


1 


18 


28 


29 




6 


9 


86 


6 2 


4 


0.2 




5 


13 


19 


59 




8 


25 


58 


18 1 


1 


1.5 


8 


4 


14 


57 


57 




2 


51 


42 



16. What are the contents of fonr hogsheads, the first of which 
contains 63 gaL 2 qt. 1^ pt. ; the second, 60 gal. 8 qt. 1.75 pt. ; the 
third, 62 gal. 1 pt. 3 gi.; the fourth, 61 gal. 2 qt. 2 gi.? 

Ans. 248 gal. 1 qt. 1 pt. 2 ^ 

17. How much wood in three piles, the first of which contains 
10 Od. 6*cd. ft. 4 cu. ft. ; the second, 12 Od. 12 en. ft. ; the third, 
17 Cd. 1 cd. ft. ? 

18. A surveyor measures four distances ; the first he finds to 
he 40 ch. 59 1. 3 in., the second 28 ch. 43 1. 5 in., the third 16.27 
ch., the fourth 12 ch. 7 in. What is the whole distance measured, 
expressed first in chains, &c., then in the denominations of linear 
measure? 

Ans. 97 ch. 301. 7.08 m.: Imi. Ifur. 29 rd. 1yd. 10.68 in. 

19. How many yards in 8 pieces of cloth, containing respec- 
tively 24 Ells French 3 qr. 1 in., 28 Ells English 8 qr. 2 nails, 40 
EUs Flemish 1 qr. 1 nail li in. t 

^ inches make 1 nail : 4 nails, 1 qr. of a yd. ; 8 qr., 1 Ell Flemish ; 5 qr., 1 Ell 
■English ; 6 qr., 1 £11 French. Beduce the ells to the common denomination, quar- 
ters ; add the whole, and redaee the quarters to yards. Ans. 108 yd. 

20. Find the sum total in pounds, &c., of the following 
items : £20 10s., £1 6s. 8d., 5 guineas 10s. 6d., 15 guineas, and 
£1 15s. 81d. Arts. £45 2s. S^d. 
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21. A person owning a section of land (§ 251) buys three addi- 
tional tracts, containing 847 A. 2 B. 27 sq. rd., 201 A. 19 sq. rd., 
and 417 A. 8 B. 14 sq. rd. How much does he then own in all ? 

Aru. 2 sq. mi. 826 A. 2 B. 20 sq. rd. 

22. How much coke in three carts, the first of which contains, 
1 chal. 5 bn. 2 pk., the second 1 chal. 5i bu., and the third 85 bu. 
Spk.! 

28. How mnch beer in four hogsheads, containing respec- 
tively 58 gal. 2 qt., 54gaL 1 qt 1 pt., 52 gal. 8 qt. 1 pt., and 51 gaL 
Sqtlpt.? 

24. Add together 6 da. 87min., 43 da. 5h. 29 sec, 94 da. 19h. 
18 sec., 126 da. 7 h. 9 min. 8 sec, and 94 da. 16 h. 18 min. 6 sec. 
How many years in the sum? 

25. How many yards in fonr pieces of doth, containing re- 
spectively 80 yd. 1 qr., 20EIls Er. 1 na., 24 Ells En. l^in., 82 BUs 
Fl. 2 qr. 2 na. Jin. Am, 115 yd. 



CHAPTER XV. 

COMPOUND SUBTRACTION. 

292. Compoiind Subtraction is the process of finding 
the difference between two numbers, when one or both 
are compound. 

Example 1. — ^From 20 lb. 5 oz. 8 dr. take 18 lb. V oz. 1 dr. Write the 
subtrahend under the minuend, pounds under pounds, &c., marking the 
denominations above. Be^ to subtract at the 
right 1 dr. from 8 dr. leaves 2 dr., which we ^' •*• ^' 

write in the column of drams. 20 5 8 

1 oz. can not be taken from 6 oz. We there- 18 7 1 

fore take one of the next higher denomination ^^ 1 14 2 
(1 lb.), reduce it to ounces, and add it to the 5 oz. ; 
16 + 6 = 21. Then subtractmg 1 from 21, we get 14, which we write 
under the ounces. — ^To balance fte 16 oz. added to the minuend, we now 

292. What is Compound Sabtnotionf Go through tlie given example explain- 
ing the steps. 
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add 1 lb. to the subtrahend, or caigry 1 to the next column ; 19 lb. from 
20 Ib^ 1 lb. Am, 1 lb. 14 oz. 2 dr. 

This process mvolyes the same principle as carrying in Simple Sub- 
traction. In the latter, as the orders uniformly increase in value tenfold^ 
we add 10 to the figure of the minuend when it is necessary, and to bal- 
ance it carry 1 to the figure of the next higher order in the subtrahend. 

293. Rule. — 1. Write the subtrahend under the mtnr 
tcendy placing numbers of the same denomination in the 
same column. Beginning at the rights subtract as in 
simple numbeirs, 

2. If in any denomination^ the subtrahend exceeds 
the minuend^ add to the latter as many as make one of 
the neoct higher denomination. Subtract, and carry 1 to 
the subtrahend in the next higher denomination. 

3. JProve by adding remainder and subtra/iend. 

We may have to carry several times in succession. — ^If fractions occur, 
proceed as in subtraction of fractions. Thus, 
in Example 2, 5| yd. can not be taken from 
4 yd. Add, therefore, to the minuend 6^ yd., 
which equal 1 rd. 4 + 6^ = 9^. Subtracting 
5 1 from the sum, we get SJ yd., and carrying 
1 successively to the columns of rods, fur- 
longs, and miles, we find the remainder to be 
in each case. Arts, df yd. 

If a fraction occurs in any denomination of the remainder, except the 
lowest, it should be reduced and added, as in Addition, § 290. 

294. To find the interval between different dates since 
the Christian era, Write the earlier date under the later, 
representing the month in each by its number (January, 
1 ; February, 2, &c.). Subtract, allowing 30 days to the 
month and 12 months to the year. 

Example 3. — ^Washington was born Feb. 22, 1732. 
How old was he July 4, 1116 ? 

Represent July, the seventh month, by 1 — . ^ ^' ^ ' 

and February, the second month, by 2. Thirty ^ J* " * * 

days being allowed to the month, we subtract 1732 2 22 

22 from 30 + 4, and carry 1. Ans, 44 4 12 

Show how the same principle is inyolyed in carrying in Simple Subtraction. — 
298. Recite the rule. If Ihictions occur, how are we to proceed ? Illustrate this 
with the given example.— 294. Give the rule for finding the interval between differ- 
ent dates since the Christian era. Apply this rule to Example 8. 



Example 2. 
mi ftir. rd. 

From 10 
Take 7 39 


yd. 
4 
61 


Bern. 


31 
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ZZAMPLBS FOB PBAOTIOE. 



(1) 








(2) 








(8) 






gaL qt 


pt. 


gi. 


o 


/ 


// 




bn. 


pk. 


qt 


pt. 


From 25 1 


1 


3 


8 


9 


11 




7 


3 


1 





Take 6 


1 


2 


3 


6 


34 


r 


4 


3 


6 


1 


Ans. 19 1 





1 


6 


2 


37 




2 


3 


2 


1 


(4) 












(5) 










ml tar, rd. yd. 


ft. 


in. 


A. 


E. 


P. t 


sq. yd. sq.ft. 


Bq.iB. 


» 




8 3 25 


1 


8 


9 





30 


1 


7 


26 






5 6 26 1 








3 


2 


37 


30 


2 


97 




, 



2 5 38 4{i| 18 5 1 32 l{i| 4 73 

1 6 = iyd. . 2_86 = i«q.yi 

2 5 38 5 b~2An8. 5 1 32 1 6 109 Ans. 



(6) . (T) (8) 

cb. 1. in. £ 8. d. bbd. bar. gaL qt pt 

20 8 3 6- 5 lOi 4 10 10 

16 17 4t 5 12 8i 2 1 31* 1 1 

3 90 6WV 13 H 10 31 3 1 



Find tlie valae of the following. Prove each example. 

9. 25° 15' 31' - 18° 52' 49*. 

10. 20 gnineas — 19s. lid. 2 far. Ans. 19 gain. Is. 2 far. 

11. 1 mi. - 47 ch. 941. 6iin. Ans. 32 ch. 5 1. 1.42 iiu 

12. 15 Od. 4 cd. ft. - 10 Cd. 13f cu. ft. 

13. 30 gal. 3 qt. — 24 gal. 1 pt. 2 gi. 

14. 200 da. 13 h. 15 sec. — 195 da. 21 h. 49 min. 

15. 91b. 3oz. Isc. 19gr. — 81b. 2dr. 2sc. 6gr. 

16. 2 T. 9 cwt. 3 lb. 4 dr. — 3 qr. 24 lb. 15 oz. 13 dr. 

17. 3 wk. 10 h. 11 min. — 1 wk. 6 da. 49 min. 57 sec. 

18. 6 lb. 3 oz. 15 pwt. 15 gr. — 4 lb. 10 oz. 18 pwt. 22 gr. 

19. 9 sq. mi. 3 sq. rd. 8 sq. ft, -- 1 K, 29 sq. yd. 100 sq. in. 

20. 11 cu. yd. Ill cu. in. — 8 cu. yd. 20 cu. fL lOOOJ cu. in. 

* Wine Measure. Carrying 1, we get 82 gal., wbidi can not be taken from ons 
barrel reduced to gallons (81^ gal). Hence we take two barrels, reduce to gallons, 
subtract, and cany ttoo, 81^ x 2 s es. 68 - 82 == 81. Bemember, in such a case, 
toearry 2. 
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21. Henry Clay died June 29, 1852, aged 76 yr. 2 mo. 17 days. 
When was he bom? Ans. April 12, 1777, 

22. Andrew Jackson was bom March 15, 1767 ; he became 
president March 4^ 1629. What was his age at that time 9 

28. Shakespeare was bom April 23^ 1564. How long from 
that time to the first day of the present year ? 

24. How old was Shakespeare at the time of Milton^s birth, 
December 9, 1608? Ans. 44 yr. 7mo. 16da. 

25. A note dated Deo. 30, 1862, was paid Nov. 3, 1865. How 
long had it mn ? Ans. 2 yr. 10 mo. 8 da. 

26. San Francisco is in 122"* 23' west longitude, Baltimore in 
76** 37' west ; what is their difference of longitude ? Ans. 45** 46'. 

27. Longitude of Boston, 71° 8' 68' W.; of Rome, 12° 28' 40* 

£. What is their difference of longitude ? Ana. 88^ 82' 88'. 

The one being In weii long^ the other In ea»t, to find the difH of long., add. 

28. New York is in 40° 42' 48' north latitude ; New Orleans, 
In 29° 58' N. ; Charleston, in 82° 46' 88' N. What is the differ- 
ence of latitude between New York and New Orleans? Between 
New York and Charleston ? Between Charleston and N. O. ? 

29. Latitude of St louis 88° 27' 28' N. ; of Cape Horn, 55° 
68'40'S. What is their difference of latitude? ^n<. 94° 26' 8'. 

The one being in north lat, the other in aotUhf to find the diiF. of Ut, add. 

80. A grocer, having on hand 17cwt. 8 qr. 5 lb. of sugar, buys 
5 cwt. 20 lb. more, and then sells 12 cwt 1 qr. 5 lb. 8 oz. How 
much has he remaining ? Ana. 10 cwt. 2 qr. 19 lb. 8 oz. 

81. From a piece of cloth containing 87 yd. 1 nail, are cut 6 yd. 
8qr. 2 nails, and afterwards 8 yd. 8qr. 2na. lin. How muehis 
then left ? Ana. 21 yd. 1 qr. l^in. 

82. Napoleon was bom Aug. 16, 1769 ; Wellington, May 1, 
1769. Which was the older, and how much ? 

88. How old was Napoleon when the battle of Waterloo took 
place, June 18, 1815 ? How old was Wellington ? 

84. A dmggist, having bought 1 lb. 8 1 of salts, put 4 1 83 IB 
in one bottle, and 8| 2^ 19gr. in another. How much did what 
vas left weigh? Ana. 7 1 3 3 23 1 gr. 

85. From lib. Troy take 10 oz. 17pwt. 18 gr. 



I 
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CHAPTER XVI. 

COMPOUND MULTIPLICATION. 

295. Compoimd Uultiplication is the process of taking 
a compound number a certain number of times. It com- 
bines multiplication and reduction ascending. 

Example. — ^Multiply 4 gal. 2 qt. 1 pt. 3 gi. by 36. 

Write the multiplier under the lowest de- 
nomination of the multiplicand. Begin to gal. qt pt. gi. 
multiply at the right 4 2 13 

3 gi. X 36 = 108 gu = 27pt Write 35 

in the column of gills, and carry 27. 1 pt x . — - 

86 = 36 pt, and 2Y carried makes 68 pt = -^^^ 169 3 10 
31 qt 1 pt Write 1 in the column of pints, 

and carry 31. 2qt x 86 = 72 qt, and 81 carried makes 108 qt. = 25 
gal 3 qt Write 3 under the quarts, and carry 25. 4 gal. x 36 = 144 
gal, and 25 carried makes 169 ; write it under the gallons. Ans, 169 
gal 3 qt 1 pt 

In stead of multiplying 
by 36 at once, we may 
multiply in turn by any 
factors that will produce 
86 ; as, 4 and 9, or 6 
and 6. The product will 
be the same. 169 3 10 169 8 1 

296. Rdxb. — 1. Write the multiplier under the lowest 
denomination of the multiplicand. 

2. l^eginning at the rights midtipli/ each denomination 
in turny and write the product under the number multi- 
pliedy unless it can be reduced to a higher denomination. 
In that case^ divide it by the number that it takes to make 
one of that denomination ; write the remainder under the 
number multiplied^ and carry the quotient to the next 
product. 

297. When Compound Division has been learned, Compound Multi- 
plication is best proved by dividing the product by the multiplier, and 
seeing whether the multiplicand results. 

295. What Is Gomponnd Multiplication? What processes does it combine ? Go 
through the given example, explaining the 8teps.->296. Becite the rale.^297. How 
!• Ck>mpotmd Multiplication best proved? 



gal qt pt gi. 

4 2 13 

4 


gAl 

4 


qt pt 
2 1 


gl 
3 
6 


18 3 1 
9 


28 


1 


2 
6 



8 2 


4 6 

r 




5 1 15 
8q.yd.= 


11 6 
6 


108 


6 1 16 


2 8 


108 
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298. Multiply by 12 or less in one line. If the multiplier exoeeda 
12 and is a composite number, it may be best to multiply by its factors. 
In this case, to proTe the result, multiply by the factors in reyerse order. 

299. If A fraction occurs in the product, it must be reduced to lower 
denominations, if there are any, and the result added in. See Examplet 
1 and 2 below. 

BZAMPLB8 FOB PBAOTIOB. 

a) (2) 

rd. yd. it to. A. B. sq. rd. sq. yd. sq. ft. sq. In. 

Multiply 8 118 
By 5 

16 l|i| 2 4 
iyd.= 1 6 

' Ana. 16 2 10 



' (8) (4) (5) 

gal qt pt gL ewt qr. lb. oz. dr. da. h. min. see. 

2 2 18 16 1 23 14 15 2 19 47 58 

10 - 11 12 



6. Multiply 2** 18' 12' by 45. 

7. Multiply 12 ch. 151. 5.7 in. by 55. 

8. Multiply £14 178. 8d. 8 far. by 56. 

9. Multiply 8 sq. ml 2 R. 15* P. by 60. 

10. Multiply 5 lb. 8 oz. 13 pwt. 19 gr. by 63. 

11. Multiply 5 Od. 8 cd. ft 8 cu. ft. by 72. 

12. Multiply 22 gal. 1 qt. 1 pt. 2 J gi. by 77. 

18. Multiply 5 T. 14owt. 201b. 6oz. 15 dr. by 99. 

14. Multiply 121b. 6 dr. 2sc. 18 gr. by 108 (9 x 12). 

15. Multiply 1 mi. 87 rd. 4yd. 2ft. 9in. by 182 (11 x 12). 

16. A has 8 packages of silver, each weighing 1 lb. 11 oz. 14 
pwt. 9 gr. B has 7 packages containing 8 oz. 23 gr. each. Which 
has the most, and how much ? Ana, A 1 lb. 2 oz. lepwt. lOgr. 

17. From a pipe of wine holding 127 gaL 1 pt. were 'filled 25 

298b How should we multiply by 12 or less f If the multiplior exceeds 12 and to a 
composite number, how may it be best to proceed f In this case, how can we prove 
the result ?^299. If a fraction occurs in the product, what must be done with it? 
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demijohns, each containing .5 gal. IJgi. Bcw much wine re- 
mained in the pipe ? . Am. 8 qt. 1 pt. 2i gi. 

18. D, having given a note dated Aug. 2, 1864, and paid it 
Jan. 1, 1865, horrowed from the same amount for a period 
three times as long. How long was that ? Ans. 1 yr. 2 mo. 27 da. 

19. If 6 suits, each requiring 6 yd. Iqr. Ina., are cut from a 
piece of cloth containing 40 yd. 8 na., how much will remain ? 

20. Henry Smith hought of Walter Rowe, of Liverpool, 2 bar- 
rels of flour, at £2 4s. 6d. per bar. ; 271b. coffee, at 11 Jd. per lb.; 
14 boxes sardines, at 8s. 6d. a box ; 210 lb. citron, at Is. 8id. Paid 
on account £8 17s. 6id. Make out Smith's bill, showing the bal- 
^^ due. Am. £22 8id. 

21. A printer, having on hand 4 bundles of paper, printed 
three pamphlets, each requiring 1 ream 6 quires 12 sheets. How 
much paper had he then left ? Ans, 2 bundles 12 sheets. 

22. Kto a pile containing 20 Od. 8 cd. ft. of wood, 18 loads of 
1 Od. 15 cu. ft. each, are carted, how much wood will there then 
be in the pile ? Ans. 35 Od. 4 cd. ft. 8 cu. ft. 

28. A lady, having subscribed 100 guineas for the poor, pays 
four instalments of £15 8s. 6id. each. How much has she yet to 
pay? Ana. £48 5s. lid. 

24. P and Q start from two points 175 miles apart, and walk 
towards each other. P averages 15 mi. 20 rd. 4 yd. a day, and Q 
12 mi. 1 fur. 2 yd. 2 ft. How far apart are they at the end of five 
days t Ans. 89 m. 18 rd. 5 yd. 6 in. 

25. If six farms, each containing 40 A. 2R. 15 P., are taken 
from a section of land, how much remains ? Ans. 896 A. 1 R. 80 P. 

26. Multiply 5bu. 8pk. 6qt. Ipt. by 7; 18; 28; 17; and add 
the products. Ans. 857 bu. 6qt 

27. Multiply 10 cu. yd. 19cu.ft. 1128 cu. in. by 11; 19; 29; 41; 
and add the products. Ans. 1072 cu. yd. 20 cu. ft. 1708 cu. in. 

28. Multiply the sum of 40 ch. 991. 8.92 in. and 89 ch. 4in. 
by 50. 

29. From a heap of potatoes containing 248 bu. 2pk. were 

filled 150 baskets, each holding 8pk. 2qt. How many bushelo, 

&c., of potatoes remained in the heap ? 
8* 
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800. DiFPEBBNCB OF TiMB AND LONGITUDE. — ^All 

places have not the same time. When it is noon here, 

it is sanset at some place east of us, and sunrise at some 

place west. 

This is because the earth turns on its axis from west to east Places 
east of a given point are, therefore, brought within sight of the sun be- 
fore that point is, and have the sun in their meridian sooner. 

801, The difference of time between any two places 
being known, their difference of longitude can be found. 
The earth turns on its axis once in 24 hours. A given 
point on its surface, therefore, completes a circle of 360° 
in 24 hours, moving 16° in 1 hour, 16' in 1 minute, 15" 
in 1 second. Hence, 

To find the difference of longitude in degrees^ minvteSj 
and seconds^ multiply the difference of time, expressed in 
hours, m,inutes, and seconds, by 16. 

Navigators thus determine their longitude at sea. Taking with them 
a chronometer (an accurate watch) set to mark the time at a given place 
(as, Greenwich or Washington), they ascertain by an astronomical obser- 
vation the time at the spot they are in, reduce the difference of time to 
difference of longitude by the above rule, and thus find that they are so 
many degrees east or west of the meridian of the place for which their 
chronometer is set 

Ex. — ^When it is noon at San Francisco, it is 4min. 62 
sec. after 3 p. m. at Philadelphia. What is their differ- 
ence of longitude ? 

b. min. sec 

Difference of time, 3 4 52 

15^ 

Difference of longitude, 46° 13' 0* 

80. The difference of time between Washington and Dublin 
is 4h. 42 min. 51 sec. What is their difference of lon^tude ? 

Ana, 70° 42' 46''. 

V 

31. When it is midnight at Detroit, it is 41 min. 13 sec. after 

5 A. M. at Paris ; what is the difference of long. ? Am. 86° 18' 15*. 
■ ■ ■ ■ . 

800. What iB sflid of the difference of time at different places? Why is this?— 
801. Give the rale for finding the difference of longitnde, when the difference of 
time is known. Why do we have to multiply by 15? How do navigators deter- 
«iine their longitude at sea? 
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CHAPTER XVII. 

COMPOUND DIVISION. 

302. Compotmd Diyision is the process of dividing a 
compound by an abstract number, or finding how many 
times one compound number is contained in another. 
It combines division and reduction descending. 

Ex. 1.— Find ^ of 32 rd. 4 yd. 3 ft. 

The divisor being greater than 12, -j ^i » 

we must use Long Division. Write the rd. yd. ft. 

divisor at the left of the dividend, and 29) 32 4 3 (1 rd. 

begin to divide at the left 29 

Divide 82 rd. by 29 : quotient, 1 rd. ; ~8 rd. 

remainder, 3 rd. To continue the divis- gi 

ion, reduce the remainder to yards, and ^f - j /« * 

add m the 4 yd. in the dividend, 8 x 5i 29) 20J yd. (0 yd. 

= 16i. 16i+4 = 20i. 3 

29 is not contained in 20|; hence 29)64j^ft. (2 ft. 

we have yd. for the quotient Re- 53 

duce 20iyd. to feet, and add in the — ^r-^ 

8 ft. of the dividend. 20i x 8 = OIJ. H^- 

61i+3 = 64i. J2 

Divide 64i ft by 29 : quotient, 2ft.; 29) 78 in. (2 fj in, 

remainder, 6^ ft Reduce the remainder 53 

to inches, and again divide. 6J x 12 -r^r 
= 78. '78-j-29 = 2iJin. CoUectthe . .fV o^ «fot« 
several quotients for the answer. -^^- ^^' ^ i«'- ^tt"^ 

Ex. 2.— How many powders weighing 13 5 gr. each 

can be put up from a mixture containing 1 5 4 3 ^i^^ 

As many as IB 6gr. is contamed times m 1 5 4 3 ^^^ Reduce 
both divisor and dividend to grains, that being the lowest denomiuatioiL 
in either, and then divide. 

19 6gr. =s 26 gr. 
15 43 US ='760gr. 
760 gr. -^ 26 gr. = 80 Ans. 

803. Rule. — 1. To divide a compound by an abstract 
number^ beginning at the left^ divide each, denomination 
in turn. When there is a remainder ^ reduce it to the next 

802. What is Compotmd Division? What processes does it combine? ©• 
tbrongli Examples 1 and 2, explaining the steps.~^08. Recite the role. 
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lower denomination^ add in the number of that denomi* 
nation in the dividend^ if any^ and continue the division. 
Collect the several quotients^ each of the same denomina- 
tion as its dividend^ for the entire quotient, 

2. To divide one compound number by anotJier^ re- 
duce both to the lowest denomination in either^ and divide 
as in simple numbers, 

3. J^ove by finding whether the product of divisor and 
quotient equals dividend. 

Divide by 12 or less in one line. If the divisor exceeds 12 and is a 
composite number, its factors may be need in dividing. 



BZAMPLES FOB PBAOTIOB. 



(1) 

T. owt qr. IK qk. dr. 

10) 4 5 3 21 9 8 

Ans. 8 2 9 10 8J 



8q.m1. A. B. sq. rd. 8q.yd. 
12) 115 11 1 26 8' 
An9. 9 874 1 6 154} 



8. Divide 22 sq. yd. 6 sq. ft. 85 sq. in. by 11. j Same ans, 

4. Divide 47 sq. yd. 4 sq. ft. 112^ sq. in. by 28. ( for both, 

5. Divide 20 yd. 1 qr. 1 na. by 9. Ans, 2 yd. 1 qr. J na. 

6. Divide 228 ch. 891. 4.62 in. by 57. Ans. 4ch. 6.5 in. 

7. Divide 8 en. yd. 20 cu. ft. 709 en. in. by 401. An>s, 487 cu. in. 

8. Divide 1 yr. 27da. 22 h. 80 min. 80 sec. by 65. 

9. Divide 1271b. 10 oz. 18pwt. 19 gr. by 164. 

10. Divide 48 Od. 4od. ft 11 en. ft. by 19. 

11. Divide lOlchal. 34 bn. 6Jpk. by 83. 

13. Divide 6 mi. 81 rd. 4 yd. 2 ft. 2 in. by 42 (7 x 6). 
18. Divide 12 lb 11 1 73 23 19 gr. by 121 (11 x 1 1). 

14. Divide £147 l7s. 4d. 2 far. by 3 ; by 18 ; by 29 ; and add 
the quotients. Ana. £62 12s. Od. 8|f far. 

15. Divide 57cwt. 16 lb. 6 oz. by 8 ; by 18 ; by 58 ; and add 
the quotients. An8. 12 cwt. 2 qr. 2 lb. 9 oz. 7^^ dr. 

16. Divide 3 fur. 4 yd. 6 in. by 84 ; by 14 ; find the difference 
between the quotients. Ans. 5rd. 1ft. 2^ in. 

17. Ilnd aV of 18 T. 14 cwt. 8 qr. 16 lb. 
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18. Find jof20bu. 8pk. 7qt Ipt. Atis. llbu. 2pk. 5qt. Jpt. 

Multiply the oomponnd number by the nmaerator of the fraction, and divide 
the product by its denominator. 

19. FmdT'T0f3Ibl8gr. Ans. lib 2| 6 3 23 2ifgr. 
' 20. Find |J of 7 gain. lOs. 6d. Ans. 6guin. 20s. 8d. 

21. How many times is 2 on. ft. 34 on. in. contained in 1 en. yd. 
5 on. ft ? (See Example 2, p. 179.) Ans, 15|4H times. 

22. How many spoons, weighing 1 oz. 9 pwt 13 gr. apiece, can 
be made ont of 1 lb. 18 pwt. of silver ? Ans. 8|§J. 

23. D, having 431 A. 8R. 21 P. of land, bonght 126 A. 31 P. 
more, and then divided the whole eqnally among his 4 sons and 
8 daughters. How much did each receive 9 Ana, 79 A. 2 B. 36 P. 

24. From a pnncheon of mm, containing 80 gal. Iqt. lipt., 
2 qt. leaked out, and what remained was put np in bottles holding 
1 pt. 1 gL apiece. How many bottles were Med ? Am. 511f . 

25. A lady went ont with £20, and spent £8 6s. 8d. How 
many books, at 3s. 8|d., conld she bny with what remained ? 

26. Wliat is the average speed per minnte of a train that runs 

80 mi. 80 rd. 5 yd. in one hour, and 27 mi. 4 far. 80 rd. 1yd. the 

next ? Ans. 8 for. 83 rd. 4 yd. 1 ft 10| in. 

How far did the train go in two hours? How many minutes in 2 h. ? The 
average rate per minute will be x\v of the distance travelled in 2 h. 

27. B has i as mnch silver plate as his father, who has 181b. 
4 oz. At 5c. an ounce, what tax has B to pay on this silver, 40 oz. 
being exempt from taxation ? 

28. How many times longer is a field 13 ch. 231. 1.4 in. iq 
length, than one that measures 1 ch. 1 1. 6}^ in. ? Ans. IS times. 

29. Two fields, of If A. each, produce respectively 86 bu. 8pk. 
and 34 bu. 2pk. Iqt. of wheat. What is the average yield per 
square rod? Ans. 4b^gqt, 

80. During February, 1864, a grocer sold 15cwt. 201b. 8oz. 
of sugar ; what was his average daily sale ? Ans, 52 lb. 6|^} oz. 

31. A druggist, having 8 lb 8 | 23 of soda, put up firom it 3 
dozen powders of H 3 each, and divided the rest into 6 equal 
parts ; what did each of these weigh ? Ans, 6| 23 29 6|gr. 

82. A person owning a section of land sold 50 A. IB. 22 sq. 
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rd., and gave away 20 A. 89 sq. id. 80 sq. yd. What remained^ ho 
divided equally among his five wms. What was each son's share ? 

Ana. 118A. 8R. 19 8q.rd.18i8q.yd. 

33. Twenty-foor men agree to constmct 7 mi. 1 fbr. 24rd. of 
road ; after completing ^ of it^ they employ 8 more men. What 
distance does each man constmct hefore and after the 8 men were 
employed! Ans. 16 rd. hefore ; 1 far. 20 rd. after. 

2M, DiFFBBEirCE OF LONGITUDE AND TiMB. 1 hoor 

being *^he difference of time for 15° of longitude (§ 301), 
1 minnte for 15', 1 second for 15", 

To find the difference of time be^een two places^ in 
hoursj minietes, and seconds^ divide their difference of 
longitude^ in degrees^ minutes^ and seconds^ by 15. 

When ths time at a given place is known, add the dif 
ference to find the time of any place east of it, subtract 
for anyplace west. 

Example. — St. Petersburg is in 30° 19' E., New York 
in 74° 3" W. longitude. When it is 3 p. m. at K T., 
wbat o'clock is it at St. Petersburg ? 

Difference oflongitude, 104"* 19' 8' 

104° 19' 3' -M6 = 6h. 57min. 16sec. + JHff. o/Hme. 

St Petersburg being east of N. Y., add : 8 h. + 6 h. 57 min. 16 sec 

Ana, 57 min. 16 sec. past 9 p. k. 

34. When it is noon at BnfGEdo, what is the time at l^aples, 
the former being in 78° 55' West longitude, the latter in 14° 15' 
East ? Ana, 12 min. 40 sec. past 6 p. m. 

35. When it is 6 o'clock a. m. at Portland, what is the time at 
San Francisco, the former being in 70° 15' W. long., and the lat- 
ter in 122° 23' W. ? Ana. 31 min. 28 sec. past 2 a. m. 

36. Required the difference of time between Buffalo and San 
Francisco. Ana. 2 h. 53 min. 52 sec. 

37. Between Portland and Naples. Ans. 5 h. 38 min. 

804. How may the diflference of time between two places be found, when their 
differenco of longitude is known ? In what esse must the difference of time b« 
added, and in what case subtracted f 
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305. MisoELLANEOtrs Examples m OoMPOinn) Numbebs. 

» 

1. If a man wastes 4 minntes a day, how mach time will he 
waste in the years 1867, 1868 ? Ans, 2 da. 44:min. 

2. A druggist bonght 3 lb. 1) oz. Av. of magnesia ; he sold 6 
packages of 1 dr. 1 sc. each ; how many pounds, &c., Troy, has he 
remaining? (See §289.) ^n«. 31b. 8oz. 5pwt. 16jtgr. 

3. What is the difference of cost between 8 tons of |iewn 
timber, at $1 a cu. ft., and 2^ tons ronnd timber, at 88c. a ci% ft.? 

4. What fraction of 1 mile is 6 fathoms ? 

5. A grocer^s quart measure was too small by half a gill. How 
much did he thus dishonestly make in selling four barrels of cider, 
averaging 84 gal. 2 qt. 1 pt. each, if the cider was T^orth 24 cents* a 
gallon? An8. 92,216. 

6. A lady, for ten successive years, went into the country on 
the 20th of May, and returned the 17th of the following October. 
At 90c. a day, what did her board cost^her for the whole time ? 
(See Table, § 271.) . Am. $1360. 

7. A farmer owns a horse 15 hands high and a lamb If ft. 
high. What common fraction, and what decimal, is the Iambus 
height of the horse^s, and how much' higher is the horse than the 
lamb ? , Ans. i; .3 ; 3 ft. 4 in. 

8. Which is the greater, .65 lb. Troy or |^ lb. Avoir. ? 

9. Washington was bom Feb. 22, 1732 ; died Dec. 14, 1799. 
Franklin was born Jan. 17, 1706 ; died April 17, 1 790. How much 
^d Franklin^s age exceed Washington's? Ans. 16 yr. 5 mo. 8 da. 

10. From a hogshead containing 63 gal. of wine, Ipt. leaked 
out ; what fraction of the original quantity was thus lost ? Ans. ^^. 

11. From 1 qt. 1 pt. of grain was raised 1 bu. What decimal 
was the seed of the crop ? Ans. .046875. 

12. How many angles of 8'' 45' will fill the same space as 1 
right angle, of 90° ? 

18. How many square yards of carpeting will be required for 
a room 26 feet by 82 feet ? 

14. What part of 1 perch is yfx of an acre ? Ans. fff P- 
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306. To add or mbtract denominate fractions^ com* 
mon or decimal j of different denominations. 

Ex. 1. — ^Add £f , ^., and |d. 

1. Reduce each ^tu^on to integers of 

lower denominationB (§ 281), and then add. 

Ans, 8 11 

^ ~ 1^^ ~ V^ ^ ^» reduce £f to shiffings, and add in 

7J + A = ^W' t%8. Reserving 8, the integer, reduce the 

^s. = ^. fnction 1^8. to pence, and add in ^. Re- 

Jd. + 4d. = lid. serving 1, the integer, reduce Jd. to farthings. 

Ans 8s Id 1 fer* Finally, collect the integers for the answer. 

Ex. 2.— From .826 T. subtract .62 cwt. 

Proceed by either method shown under Example !• 

.825 T. = 16.5 cwt. 



ewt qr. lb. 

.825 T. = 16 2 

.62 cwt. = 2 12 

Ans. 15 3 18 



16.6 — .62 = 15.88 cwt. = 
15 cwt. 8qr. 131b. Ans. 

.87515 



Ex. 3.— Add .875 ft, .7 § , and .4 3 . 



12 



In adding decimals of diflferent denomina- 10.500 5 
tions, the second method is generally prefer- -_[^. 

able. 111.25 

Reduce .876 lb to ounces, and add in .7 ^ . g ^ 

Reserving 11, the integer, reduce ,2 1 to drams, l~fi t 

and add in .4 3* Collect the integers for the ^'^ ^ 

answer. -4n«. 11 § 2 3- i* 

2|.0 3 

RuLB. — 1. Heduce the given fractions to integers of 
lower denominations; then add or subtract^ as required. 

2. Or, reduce the fraction of the highest denomination 
to integers of lower denominations^ taking care^ as each 
is reached^ to add or eubtractj as may he required^ any 
given fractional term belonging to that denomination, 

16. Add ^owt., iqr., and ^Ib. . Ans, 2 qr. 81b. 9oz. 6idr« 
16. AddfVbn., jpk., and^qt. Ans, 5^qt» 

806. In how mmj ways may we add or nibtract fractiona ci different denonrfna* 
tlona f nioBtrate theae two modes with the given examples. Recite the role. 
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17. From f oz. take | pwt. Ans. 7pwt, 15 gr. 

18. From .375 da. take .2min. Ana. 8h. 59min. 48 sec. 

19. From .22 ch. take .431. Ans. 211. 4.5144 in. 

20. Add £.75, .8s., .36d., .9 far. An8. 15s. lOd. 0.74 far. 

21. Addfwk., Ida., ih. Am, 4da. 21 h. 8mm. 

22. Add f mi., J for., ird., fyd., fft., 2^Jin. j /Sfatwe ans. 

23. Add f mi., ^for., 12{rd., ^yd., jft., ^ in. "j for loth, 

24. Add .6 ou. yd., .875 cu. ft., .4 cu. in. Ans, 17 c. ft. 130 c. in. 

25. Add .375sq.mi., .54 A., .6R. Ans. 240 A. 2R. 30.4sq.rd. 

26. From If A. take i ot 8 roods. Ans. 2 E. 4f P. 

27. From ^hhd. take fqt Ans. 6 gal. 3 qt fpt. 

28. From .82S> take .9|. Ans. 2oz. 7dr. Isc 11.2gr. 

29. From j^ of 1 of a day take i of 1^ honrs. 

• 80. Add J lb. Troy, Joz., and ^pwt. An4. 2oz. 13 pwt. 3]}gr. 

ai. Aman had to plough SA^ ^R., ^P. When f A. |R. fP. 
was ploughed, how much had he to do ? Ans, 2 A. 1 R. lO^^^P. 

32. How many cu. in. in 3 gal. 2 qt. 1 pt, Wine ? Ans, 837J. 

83. In •( of a gallon + ^ of a quart. Beer ? Ans. 223.25 cu. in. 

34. In 1 bushel 3 pecks ? Ans. 3763.235 cu. in. 

35. How many feet in f of a chain + -ft fur. ? Ans. 247| ft. 

86. From a piece of doth containing 20 yd. 2 qr. 2 nails, 3 suits, 
each requiring 4J yd., were cut. One third of the remainder was 
£old for $10.68} ; what did it bring per yard ? Ans, |4.50. 

i rexDflliider p 8 yd. 1 qr. 2 mt. s 2.876 yd. $10.6875 •«• 2.875 = HBO. 

87. What cost 4bu. 8 pk. 6 qt. of potatoes, at 75c. a bushel ? 

As the price Is gtven by fhe bvhel, reduce, by $286, 4 bo. 8plc. 0qt to htuhela 
And the decimal of a bushel (4.9875 bn.), and mnltlply by the price. Am. $8.70. 

88. What cost 4bu. 8pk. 6qt. of potatoes, at 18c. a pk. ? 

As the price Is given by the peckf reduce 4bu. 8pk. Oqt. to pecka and the 
decimal of a peck, and multiply by the prices 4bu. 8pk. s 10 pk. Oqt = .75 pk. 
19.75 X .18 = $8.05& Afu. 

89. What cost 57 A. 2B. 20P., at$20anaore? Ans, $1152.50. 
At $3.75 a rood ? Ans, $864,375. 

40. What cost 7 gal. 8 qt. 1 pt. of wine, at $8 a gaL ? Ans, $63. 
At $1.50 a quart ? Ans, $47.25. 

41. What cost 5T. 17owt. 201b. of hay, at $30.50 a ton ? 

At $1.60 a hundred-weight? Ans. $187.52. 
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42. Wliatcofit 3Ib. 6oz. Idr. See. of quinine, at$2.75peroz. f 

43. find the cost of a gold ornament^ weighing 4 02. 18pwt. 
20 gr., at £4 9s. per onnoe. An». £21 198. 9d. 2.8 &r. 

44. What is the cost of a block of marble, 9 ft. long, 4 ft. 4 in. 
wide, and 8 ft. 6 in. thick, at $5 a cubic foot? An9. f 682.50, 

45. What cost 3 bandies 8 qnires of paper, at $6 a ream ? 

46. Whatcostafield4oh.801. sqnare, at$6.25 arood? 

47. What cost 4} A. 3iB. ^P. of land, at $4.25 a rood? 

48. What cost |T. } cwt. 251b., at $3 per cwt ? Ans. $11.35. 

49. 18 Cd. 8 en. ft. of wood, at $8 a cord ? Am. $144.50. 

50. 7T. 14 cwt. 3 qr. 101b., at $75 a ton? An». $580,687 +• 

51. 8Ib. 63 15 gr. of calomel, at $1.50 an onnce ? 

Practice. 

307. Practice is a short method of operating with com- 
pound numbers, by means of aliquot parts. It was ap- 
plied to Federal Money on p. 123, and may be extended 
to compound numbers generally. The aliquot parts most 
frequently used are as follows : — 

Table op Aliqitot Paets. 



Sterling Money. 


Avoir. WL 


Time. 


8. d. £ 


d. 


8. 


lb. 


cwt. 


mo. 


da. yr. 


da. mo. 


10 = J 


6 = 


* 


50 


cr i 


6 


= * 


15 =i 


6 8 = i 


4 = 


i 


33i 


= "J" 


4 


= i 


10 = i 


5 = i 


3 = 


i 


25 


= 4 


3 


= i 


6 =i 


4 = i 


2 = 


i 


20 


= ' 1. 


2 


12 = i 


6 = i 


3 4=^ 


H = 


i 


16f 


= i 


2 


= i 


8 =^ 


2 6 = i 


1 r= 


A 


12* 


— JL 


1 


16 = i 


1 =A 


2 =^ 






10 


= A 


1 


6=iV 




1 8 = tV 






8i 


= ^ 


1 


= A 




1 =iAr 






5 


= A 


30 da. allowed to 1 mo. 



807. What is Practice ? Give the aliquot parts of £1. Of a ahilUng. Of a hun- 
dred-weight. Of a year. Of a month. 
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Ex. 62. — ^What cost 960 Grammars, at Is. 8i each? 

At £1 each, 960 Grammars would cost £960. 12) £960 

But Is. 8d. = T»y oiP £1 ; therefore, at Is. 8d., they , — «^ 

wiU cost Vsf of £960, or £80. ^^- *«" 

Ex. 63. — ^If it costs 117.60 to insure a house 1 year, 
what will it cost to insure it for 3 yr. 1 mo. 16 da. ? 

1 mo. 15 da. = II $17.60 pop 3 years take 3 times the cost 

3 foj. 1 yr. For 1 mo. 16 da., which is 

$62.60 i of 1 yr., take i of the cost for 1 yr. 

2.1876 ^iid the whole by adding these two 

Ans. $54.6876 P"*^ 

Ex. 64. — ^How much seed will be needed for 10 A. 1 R. 
30 P., allowing 1 bu. 2 pk. 4 qt, to an acre ? 

bo. pk. qt 
For 10 A. take 10 times the quantity 1 R. = J 

required for 1 A. For 1 R., which is ^ 
of 1 A., take ^ the quantity required for - 
1 A. 30 P. not being an aliquot part of 
1 rood, take first for 20 P., which is ^ 
of 1 R. ; then for 10 P., which is i of 20 P. = ^ 

20 P. Mnd the whole by adding these 10 P. = i 

parts. A7is.'lQ 3 6.76 

65. What cost 14 dozen Readers, at 8s. 4d. apiece? Ans. £28. 

66. 14cwt. 1241b. of cheese, at $16 a cwt? Ana. $226. 

67. 1 gross of knives, at 28. 6d. apiece? Ans, £18. 

68. 5 yd. 1 qr. 1 na. of cloth, at $6.26 a yd. ? Ans. $38.20+. 

69. 26gal. Iqt. Ipt. 1^. of wine, at $7agal.? Ans. $184.84+. 

60. What win it cost to travel 1200 miles, at l^d. a mile ? 

61. At $26 a month, what will be a man's wages for 1 year 
7 months 12 days ? 

62. What wiU be tiie yield of 16 A. 25 P. of land, at the rate 
of 24 bu. 3 pk. 1 qt. per acre ? Ans. 400 bu. 1 pk. 8.90625 qt. 

63. What cost a plate of glass, measuring 7 ft. by 5 ft. 6 in., at 
4a. 6d. a square foot ? Ans. £8 13s. 3d. 

64. What cost 10 panes of glass, each 4 ft. by 2 ft. 9 in,, at Is. 
8d. a square foot? Ans. £6 I7s. 6d. 

65. Find the rent of a farm of 260 A. 2 R. 15 P., at £1 12s. 4d. 
an acre. Ans, £406 2b. 6d. 1.6 fait. 
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CHAPTER XVIII. 

DUODECIMALS. 

308. J)Tiodecimal8 are a system of compound numbers^ 
sometimes used as measures of length, surface, and solidity. 

The foot, whether linear, square, or cubic, is the unit ; 
and the other denominations arise from successive divis- 
ions by 12. Hence the term duodecimahj duodedm being 
the Latin for twelve^ 

1 of any denomination in this system makes 12 of the next lower ; 
and, conversely, 12 of any denomination make 1 of the next higher. 

Table. 

1 foot (ft.) = 12 primes, marked'. 
1 prime =12 seconds, marked". 
1 second =12 thirds, marked'". 
1 third =12 fourths, marked"", &c. 











1'" 


=s 


12"" 






1" 


=: 


12'" 


= 


144"" 


1' 


r^ 


12" 


J^^ 


144'" 


= 


1728'"' 


12' 


— 


144" 


— 


1728'" 


s= 


20736 "" 



1ft. = 

The marks used to distinguish the denominations 
(' " "' "") are called In'dices {singular. Index). 

309. When used in connection with one dimension simply, as length 
or breadth, the prime, being iV of a foot, is equiralent to 1 inch. 

When applied to surfaces, the prime, bemg t^ of a foot, equals 12 
square inches. The second, bdng -^oi^o^Vk foot, equals 1 sq. in. 

When applied to solid contents, the prime, being ^ of 9^ foot, equals 
144 cubic inches ; the second = 12 cubic inches ; the third = 1 cubic 
inch. 

808. What are Dnodedmals ? What is the nnit ? How do the other denomina- 
tlons arise? Whence is the term ditodecimaU derived? Becite the Table. What 
are the marks used to distingnish the denominations called ?— 809. What is the prime 
equivalent to, when used in connection with one dimension simply ? When applied 
to surfaces? When applied to solid contents?— ^10.< How are duodecimals added, 
subtracted, multiplied, and divided ? 
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310. Duodecimals may be added, subtracted, multi- 
plied, and divided, like other compound numbers. 

EXAMPLES FOB PBAOTIOB. 
(1) (8) 

Add 1ft. 11' 6" 10"' 7"" 

4 ft. 9' 7" 11"' 6"" 

11' 8" 9"' 3"" 

2 ft. 0' 6" 3"' 9"" 



Ans. 9 ft. 


9' 


5" 


11"' 


0"" 


From 8 ft. 
Take 6 ft. 


1' 
0' 


(2) 
0" 

4" 


6"' 
9"' 


10"" 
11"" 


Ans. 3 ft. 


0' 


T' 


8"' 


11"" 



Multiply 


6' 


8" 


9'" 
12 


^TW. 6 ft. 
(4) 

Divide 9 ft. 1" 
4) 9 ft. 0' 


8' 

4'" 
1" 


9" 

' by 
4'" 


0"' 
82. 


8) 2ft. 8' 


0" 


4"' 




Ans. Oft. 3' 


4" 


6'" 


6'"' 



5. iind the sum of 3 ft. 1" 6"", 16 ft. 6' 7'", 19 ft. 8' 9" 11'" 
11"", 10' 5" 8"", and 5 ft. 7" 11'". Ans. 46 ft. 2' 7'". 

6. From 26 ft. 1" take 16 ft. 8' 9'" 8"". Ans. 8 ft. 9' 2'" 4'"'. 

7. Multiply 8 ft;. 6' 5" 7"' by 12. Ans. ^2 ft. 5' 7". 

8. Divide 6 ft. 4"' 10"" by 31. ujItw. 2' 3" 10'" 7'"' + . 

9. From 100 ft. subtract 7 times 8' 9'". Ans. 96 ft. 3' 6" 9"'. 

10. From 69 ft. take -^ of 6 ft. 6". Ans. 68 ft. 7' 6" 7'" 6"". 

11. Add 366 ft. 1' 7" 9'" 8"", 621ft;. 10' 10" 11'", 606 ft. 8' 8" 
1"', and 731 ft. 3' 8'" 4"". . Ans. 2224 ft. 3" 6'". 

12. What is the sum of 14ft. 6' 6"' 9"" and 11' 11" 10'" 10""? 
What is their difference ? 

13. What is the sum, and what the difference, of 47 ft. 1' 1" 
1'" and 13 ft. 11' 11" 11'" ? Of 10' 10" 10'" and 10" 10"' 10"" ? 

14. From the sum of 8' 9" 8'" and 10' 10" 10"' take the sum 
of 4' 8" 9"" and 11" 8"' 3"". Ans. 1 ft. 2' 9'". 

16. Multiply by 36 the sum of 8" 8'", 4' 9", and 2 ft. 8' 4" 7'". 
Divide the product by 7. Ans. 14 ft. 9" 6'" 1"" + . 

16. What is the sum of 100 ft. 8' 8", 136 ft. 1" 9'", 66 ft. 9' 2" 
7'", 46 ft. 3' 3", and 200 ft. 6' 6" 8'" ? 

17. Which is greater, i of 10 ft. 6" 7'" or ^ of 80 ft. 1' 1", Mid 
how much ? 
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311. Multiplication of Duodeciicals by Duodeci- 
mals. — 1 ft. is the unit. Hence, multiplying by 1 fb. ia 
simply multiplying by 1, and the denomination of the 
product will be the same as that of the multiplicand. 
3' X 1 ft. = 3'. 

1' — ^ft. Hence, multiplying by 1' is multiplying 
by ^, and the denomination of the product will be one 
degree lower than that of the multiplicand. 3' x 1' = 3". 

1" = ^ of -jiy ft. Hence, multiplying by 1" is multiply- 
ing by -^ of -j^, and the denomination of the product 
will be tioo degrees lower than that of the multiplicand. 
3' X 1" = 3'". 

1'" = 3^^. of ^ of ^ of a ft. Hence, multiplying by 
1'" is multiplying by ^ of ^ of -^, and the denomina- 
tion of the product will be three degrees lower than that 
of the multiplicand.- 3' x 1'" = 3"". 

From the above it will be seen that I%e index of a prod* 
uct equals the sum of the indices of its factors. 

Thus 6' X 8' = 18" ; 6' x 8" = 18"'; 6" X 8' = 18"'; 6" x 3" = 18"". 

Example.— Multiply 14 ft. 1' 8'* by 2 ft. 6'. 

Set the multiplier under the multipli- id. ft *T' ft"' 

cand, with their right-hand terms in line. i* lu t 

Begin to multiply at the right, reducing ^ "** ^ ^ 

and carrying as in compound multiplica- 7 ft. 8' 10" 0'" 

tion. 29 ft. 8' 4" 

8" X 6' = 48"' = 4" ; carry 4 to the ofifl. 7/ o/^ j^ 

next product. V'x 6' = 42", and 4" ^^^ 'i 2 -^7W. 

carried makes 46" = 8' 10" ; write down 10", and carry 8' to the next 
product. 14 ft. X 6' = 84', and 8' carried makes 8V' = 7 ft. 8'. 

Next multiply by 2 ft., remembering that, when we multiply by feet, 
the product is of the same denomination as the multiplicand. Set the 
terms of this product under like denominations in the former one. final- 
ly, add the partial products. 

312. RuLB. — 1. Write the mtdtipUer under the muUv- 
plicand^ with their right-hand terms in line, 

811. How does the denomination of the prodnct compare with that of the mul- 
tiplicand, when we multiply by 1 fL ? When we multiply by V f When we multi- 
ply by V^J When we multiply by V^^ f What rule is hence ilednced, for the index 
of a product ? Solve and explain the given example. — 812. Becite the rule for tk« 
multiplication of duodecimals. 
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2. Beginning at the rights vnuttiply by each term of 
the mtUtiplier^ giving each product an index equal to the 
8um of the indices of its factors^ and redv^ng and carry- 
ing as in compound mvUiplication. Write terms of the 
same denomination in the partial products in the same 
column^ and finally add the partial products, 

EXAMPLES FOB PBAOTIOE. 

1. Multiply 3 ft. r 2" by r ft. 6' 3". Am. 27 ft. T 9'" 6"". 

2. Miiltiply 7 ft. 8' 9" by 6 ft. 4' 3" ; by 12 ft. 5' ; by 9 ft. 8". 
8. Miiltiply 6 ft. 9' T by 4 ft. 2'. Am. 28 ft. 3' 11'' 2'". 

4. Wliat is the area of a slab 7 ft. 8' long and 2 ft. 11' broad ? 

5. What is the area of a hall 37 ft. 3' long by 10 ft. 7' wide ? 

6. How many square ft., &C., in a garden 160 ft. 6' by 39 ft. 7' ? 

7. How many square ft. in 12 boards, each 12 ft. 8' by 1ft. 9' ? 

Solve this and the next two examples by the above rale. Then prove the re- 
mit by ezpresMing the primes as fractions of a foot, multiplying, and reducing the 
fraction of a foot in ^e product, if there is any, to primes, ^c. Thus, in Ex. 7 : — 
12ft.8' = 12|ft. Ift-^sUft 

, 12} X If X 12 = sq. ft. A'M, 

8. How many cubic feet, primes, &o., in a wall, 80 ft. 9' long, 
1 ft. 8' wide, and 8 ft. 4' high ? 

9. How many cubic feet in a pile of wood, 166 ft. long, 4 ft. 8' 
high, 6 ft. 4' ^ide ? How many cords ? Am. 86^ Od. 

10. A room is 18 ft. long, 14 ft. 6' wide, 9 ft. 8' high. It con- 
tains four windows, each 5 ft. 6' by 3ft.; and two doors, each 
6 ft. 9' by 2 ft. 10'. What will be tbe cost of plastering said room, 
at 25c. per square yard ? Am. $21.81. 

The four walls and ceiling are to be plastered. 

Two of the walls have an area of 18 ft. x 9 ft. 8' each. 

The two other walls have an area of 14 ft. 6' x 9 ft. 8' each. 

The ceiling has an area of 18 ft. x 14 ft. 6'. 

Deduct from the sum of these areas, the areas of the windows and doors, which 
are not to be plastered : 4 windows, each 6ft 6^ x 8 ft. : 2 doors, each 6ft. 9' x 2 ft. 
10'. Beduoe the sq. liBet to sq. yards, and multiply by the price. 

11. What will it cost to paint a house 42 ft. 6' deep, 28 ft. 6' 
wide, and 19ft. 6' high, at 24c. per square yard, no allowance 
being made for windows ? An^i. $73.84. 
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818. DiVISIOK OF DuODSCnCALS BT DuODBdMALS. 

In mnltiplyiDg duodecimaLs, we assign to a product 
an index equal to the gam of the indices of its Actors. 
Hence, in dividing, To find the index of the quotient^ we 
tubtraet the index of the divisor from that of the dividend 

Thus, 18" ^ 6' = 8' ; 18"' -=- 6' = 8" ; 18'" -^ 6" = 3'. 

814. If the index of the divisor exceeds that of the 
dividend^ reduce the dividend to the same denomination 
as the divisor^ and the quotient will be feet. 

ExAMPLS.— OiTide 18 square feet by 6". 

18 ft. = 2692" 2692" -%- 6" = 432 ft. Ans. 

EXA3IPLB.— Divide 27 sq. ft. 7" 9"' 6"" by 3 ft. 7' 2". 

Write the divlBor at the left of the dividend, as in other cases of com- 
pound dLyision. Begin to diyide at the left. 

= 9l%^^»^ 8ft- '^' 2")27ft. 0' 7" 9"' 6"" (7ft. 6' 8" 
allowance foTSi 25fl;. 2' 2" Am. 

primes in the divi- 
sor, which amomit 
to more than half 
a foot, we write 7 ft. 
as the first term in 
the quotient We 

then multiply the whole divisor by 1 ft, and subtract the product from 
the dividend. 

8 ft. is not contained in 1 ft., the first term of the new dividend ; hence 
we reduce 1 ft. to primes, and add in 10'. Dividing 22' by 3 ft (making 
allowance, as above), we get 6'. Write 6' in the quotient, multiply the 
divisor by it, and subtract 

Dividing 10" by 8 ft, we get 3", which we write as the third term in 
the quotient Multiplying tiie divisor by this term and subtractmg the 
product, we find there is no remainder. 

If, on multiplying the divisor by any term of the quotient, the product 
is greater than the partial dividend, the quotient term must be diminished. 

316. Rule. — 1. Divide the highest term of the divi- 
dend by that of the divisor^ making it divisible^ if neces- 

818. In dividing dnodeolmals, how do we find the index of the quotient?— 814 
If the index of the divisor exceeds that of the dividend, how must we proceed ? 
Bolvo and explain the given example. In what case must the term placed in th« 
quotient be diminished ?•— 815. Becito the role for the divisicHi of duodecimals. 
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Bary^ by rediccing it to a lower denomination^ and adding 
in the given number of that denomination. Write the 
result in the quotient^ multiply the whole divisor by it^ and 
subtract t?ie product from the dividend, 

2, Divide the highest term of the new dividend as 
before. Write the result in the quotient^ multiply the 
divisor by it^ and subtract. Proceed thus till the division 
terminates^ or a quotient sufficiently exact is obtained, 

EXAMPLES FOB PBAOTIOE. 

1. Divide 82 ft. 9' 9" by 7 ft. 3' 8". Ana. 4 ft. 6'. 

2. Divide 18 ft. 4' 6" by 8' 6" (§ 814). Ans, 68 ft. 
8. Divide 82 ft. 9' 9" by 29 ft. 2'. Ans, 1 ft. 1'. 6". 
4. Divide 42 ft. 10' 10" 4'" by 6 ft. 1' 4". Ana. 1 ft 8". 
e; Divide 9' 11" 8"' 6"" by 4" 8'". Am. 28 ft. 2'. 

6. What is the breadtl^ of a marble slab, whose area is 21 ft. 
1' 9", and its length Tft. 8' ? Ana, 2 ft. 11'. 

7. A carpenter bonght 920 sq. ft. of boards. If their united 
length was 480 ft., what was their average breadth ? 

8. A board fence 6 ft. 4' high contains 510 ft. 10' 8" of surface. 
How long is the fence ? Ana, %0 ft. 8'. 

9. In digging a cellar 42 ft 10' long and 12 ft. 6' wide, 4288 
cu. ft. 4' of earth was thrown out What was its depth ? 

Divide the boM contents, represented by the amount of earth thrown ont, bj 
the product of the two given dimensions. Ana, 8 ft. 

MiscBLLANBOUS QUESTIONS. — ^When do we add, to find the difference 
of latitude between two places ? To find the difference of longitude ? 
How is the difference of time found from the difference of longitude? 
How is the difference of longitude found from the difference of time ? 

What is the unit of duodecimals ? What is meant by the indices of 
duodecimals? What is the index of the foot? Of the prime? How, 
many inches are equal to a prime, when used in connection with length 
or width only? When used in connection with surface? With solid 
contents ? Recite the rule for multiplying duodecimals by duodecimals. 
How may the operation be proved? Recite the rule for dividing duo- 
decimals by duodecimals. How may the operation be proved? 

9 
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CHAPTER XIX. 



PERCENTAGE. 

316. Per cent, from the Latin words per centum^ meane. 
by or on the hundred. One per cent, means one on every 
hundredj or one hundredth/ it is written briefly Ij^, and 
is equivalent to -jijg or .01. Two per cent., 2 on 100, or 
two hundredths, is written 2 ^, and equals yf^ or .02. 

817. Any per cent, or number of hundredths may thus 
be written either as a common fraction or a decimal ; but 
the decimal form is preferred, as easier to operate with. 

Any integral per cent less than 100 is expressed by two decimal fig- 
ures. lj^ = .01. 10 ^ = .10. 

100 J^, being {%%, is written 1. ; 160 % = 1.50 ; 200 % = 2., &c. 

Any part of 1 ^ may be expressed by taking the like part of .01 : 
^ ^ = i of .01 = .005. f ^ = f of .01 = .00375. 

Any part of 1 ^ that can not be exactly expressed as a decimal may 
be written as a common fraction after the pUice of hundredths. Thus, 
i%=i .OOi. i% = .OOJ. 

318. The following examples will show how to ex- 
press different rates per cent, decimally : — 

525^ = 5.25 

i^ = .005 

i^ = .OOi 

i^ = .002 

i^ = .OOi 

In the case of an integral per cent., the dedmal point must not be 
prefixed when the sign % or the words per cent, are used. 25 j^ is very 
different from .25 ^ ; the former being equivalent to -ftfc or J, — ^the latter 

to Tftfty of Tim, or ^iTj. 

816. What is the expression per cent derived from? What does it mean? 
What does one per cent, mean f How is it written ? To what is it equivalent ? 
Two per cent ?— S17. How may any per cent, be written f Which form is prefen-ed, 
and why ? How many decimal figures are required to express any integral per cent, 
less than 100 ? How is 100 per cent written decimally ? 160 per cent f 206 per 
cent ? How may any part of 1 per cent be expressed? How may any part of t 
per cent that can not be exactly expressed as a decimal be written ?— 818. Give ex- 
amples of the mode of expressing different rates. What caution is given in the case 
of an integral per cent ? 
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319. EXEBOISE. 

1. Write the following rates per cent, as decimals : 6 ^ ; 4J ^ 
26^; 101^; i^; 13^; |^; 200^; #^; 8^^; 8f ^; 30^ 
601^; 425^; 42^; 6f^; 9^; A^; 81|^; 16f^; 98^^ 
312^; 53i^; 3+^^; lOOf^; 1000^. 

2. Read the following as so many per cent. : .0825 (eight and 
a quarter per centy^ .04; 2.00 {two hundred ^; .17; .105; .20; 
4.00; .1175;".33i; 8.38i; .03^; .05|; .052; .074 (7f50; .094; 
1.15; .008; 8.00; .00^; .O0Q^ (three hundredths of 1 ^ \ .0007. 

8. What per cent, is each of the following common fractions 
equivalent to? i (Annex two naughts to the numerator, and 
divide hy the denominator: 1.00 -^ 2 = .50 = 50^; i; 1; \\ 

t5 t* 8"5 T? Tt\ Tl?» *» t5 9» T? 8» ¥? yiarJ 1T» "Stt* tJt? A* 
4. What common fraction is each of the following equivalent 

to? 25;^(=^ = J); 4^(=4ofT^ = ^); 7j^; 6;^; 

14^; 20^; 10^; 40^; 50^; 12^; 4^; 8^; i^; ^^; 9^; 

16J^; 16^; 60^; 18^; f^; |^; 28^; 200^; i^. 

320. In connection with the subject of Percentage, 
tliree things are to be considered : — 

1. The Bate, or number of hundredths taken. 

2. The Base, or number of which the hundredths are 
taken. 

3. The Percentage, or number obtained by taking cer- 
tain hundredths of the base. 

Two of these being known, the third can be found ; 
for the Percentage is the product of the Base and Kate. 
Example 1. — How much is 7ji^ of $16.85 ? 

Here the base and rate are given, and the per* 

centage is required. 7j^ is i^xy. Taking yJt7 is $16.85 

equivalent to multiplying by iIf^ (§ 161). Hence we *qY 

multiply the base, |l6.86, by .07 (the rate expressed ■ ' 

decimally), and point off the product as in multipli- Ans. $1.1795 
cation of decimals. 

820i How many things are to be considered in connection with the anhlect of 
Percentage? Name them, and define each. What relation snbsieta between the 
Percentage, Base, and Gate? Show this from Example 1. 
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It win be seen from this example that the percentage is the product 
of the base and rate. 

Example 2. — What per cent, of $16.85 is $1.1796 ? 

Here the percentage (the product) and the -, « j^mx -. ^ ^-qm , ^,- 

base (one of its fectors) are ^ven, and the rate ^^'^^^ ii'TQS 
(the other factor) is required. Divide the prod- i.iiyo 

uct by the given factor, and the quotient will be Ans, 7 ^. 

ftie required factor (§89). * '^' 

Example 3. — $1.1795 is 7^ of what number? 

Here again the product and one factor are ^ven, 
.07) $1.1795 and the other factor is required. Divide the product, 
Ans, $16.85 $1.1796, by the given factor, 7 %y expressed decimally ; 
' * and point off the quotient as in division of decimals. 

321. Rules. — ^L To find the percentagey multiply the 
bcLse by the rate ea^essed decimally. 

n. To find the rate, divide the percentage by the base / 
the figures of the quotient to the hundredths* place inclu- 
sive will denote the rate ^, and the remaining figures, if 
any, the decimal of 1^. 

nX To find the base, divide the percentage by the rate 
expressed decimaUy. Hence these formulas : — 

PSBCENTAGE = BaSB X BaTB 

Sate — PkROentagb Base = ^^^^^^^^^^^ 

Base Bate 

Pboof. — These rules may be used to prove one another. Thus : — 

If the percentage has been found by Rule L, divide it by the rate, ac- 
oording to Rule III., and see whether Ihe given base results. 

If tiie rate has been found by Rule 11., multiply the base by It, accord- 
ing to Rule I., and see whether the given percentage results. 

If the base has been found by Rule IIL, multiply it by the rate, ac- 
cording to Rule L, and see whether the given percentage results. 

Be very careful to place the decimal point correctly. 

322. Examples fob Pbaotiob.' 

1. How much is 15 ^ of £10 4s. 6d. ? 

By § 286, £10 4s. 6d, = £10.226. £10.226 x .16 = £1.63376. 

By § 284, £1.63876 = £1 10s. 8d. .4 fer. Ans. 

Explain Ex. 2. Explain Ex. 8.— -821. Bedte the rale fbr finding the percentage. 
For finding the rate. For finding the base. Express these rales briefly fai formalaa. 
Show how each iteration may be proved. 
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2. How much is 50 ^ of £64 18s. 8d. ? Aub. £32 9s. 4d. 

50 % being -|^, the shortest way is to take \ at once. 

So, for Z^% take J. For 12^ % take \, 

For 25^ " J. For 10^ " -^. 

For 20 J? " f. ForSj^ " tV- 

ForieS^ " i. For 6^ " A- 



12. Fmd 9 ^ of $995. 
18. 25 ^ of 78 bn. 2 pk. 

14. 6i^of$r5. 

15. 24^ of £10 10s. 

16. 8t^of83cwt. 81b. 
IT. 80i^ of $122.50. 

18. 12i^of£8 Is. 4d. 

19. 18|^ of $240,505. 

20. 100^ of 16 lb. 5 0Z.1 dr. 

500^ of 7. 840^of28i. 
Sum ofarmoerB^ 292.6975. 



3. Find 6 ^ of $1000. Ans. $60. 

4. 8^ of $28.98. Am. $2,318. 

5. i^ of £120. Am. 6s. 

6. 4f ^ of 75 gal. Am. 3.3 gal. 

7. 11^ ^ of 8 yd. Am. 11.988 in. 

8. 37i ^ of $60,005. Am. $22.50 + . 

9. 20^ of £10 6d. Am. £2 Id. 

10. i^ of 9171 acres. Am. 80.57 A. 

11. 2j^^ of 50 gain. Ans. Ig. 5s. 8d. 

21. Find 88^ of 4. 97^ of 16. 
365^ of i. 92^ off. 

22. Find the percentage on $987634.37 at each of the follow- 
ing rates: i^; 2i^; i^; 3i^; f^; 6}^; 25^; 412^; 900^; 
43^. Sum o/amwers, $13760215.86 +. 

28. A farmer, raising 1097 bu. of wheat, ^ves 10 j^ of it for 
thrashing, and sells 10 ^ of the remainder. How mnch is left ? 

24. A merchant, who had $6480 invested in business, lost 75 fi 
of it. How mnch did he save ? ^n«. $1620. 

25. A and B invested $100 each in speculations. A lost 100 ^ 
of his investment, and B made 200 ^ on his. How mnch better 
off was B than A on these speculations ? 

26. K 86 ^ of the contents leak out of a hhd. of molasses, how 
many gallons will be left ? Am. 40.82 gal. 

27. A^coal-dealer bought 17180 tons of cool ; he sold 62 ^ of 

it at $6.75 a ton, and the rest at $7. How much did the whole 
bring? Am. $117597.10. 

28. What is the sum of } ^ of $40 and .3 ^ of $30 ? 

29. A California miner, having obtained 15-|lb. of gold dust, 
has it melted up and refined. 6^ being deducted for the wast« 
and cost of refining, what weight should the miner receive ? 
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30. What ^ 18 1 of 20! (Ex. 2, p. 196.) 

31. .048 of 240? Afu. .02^. 



82. $117 of $900? 

38. 200biLof50bn.? 
34. 38. of £100?* 
85. $2.25 of $112.50? 
36. 28. 9d. of £2 158. ? 

87. 3 3 of 25 lb? 

88. 1.6 pt. of 40 gaL ? 

39. $8,736 of $1248? 



AnM. 13^. 
Ans. 400^. 
Afu, .15^. 

Atu. 2^. 

Afu, 5^. 

Am, i^. 

Atu, i^. 



40. What ^ of I is it 

41. What^of f isl? 

42. What 5^ of i is i ? 

43. What^ofl600isl000? 

44. What ^ is $6 of $18 ? 

45. $36.10 of $902.50 ? 

46. 76 trees of 400 trees ? 

47. 1 of 10000 ? 

48. 5 mills of 1 dune ? 

49. 2cwt.of 100 tons? 



Ans. .007^. 

50. What ^ of a long ton is a common ton ? * Ans. 89f ^. 

51. What J^ is a ponnd Troy of a ponnd avoir. ? ♦ Ans. 82f ^. 

52. What ^ is an onnce Troy of an onnce avoir. ? Ans. 109 f^. 

53. What ^ is the wine gaL of the beer gal. ? Ans. 81^^. 

54. A lady divides $300 among her three sons, giving the first 
$100, the second $25, and the third the rest What per cent, of 
the whole does each receive ? 

55. A person owns a honse and lot worth $5500. The lot is 
worth $1000 ; what ^ is that of the value of the honse ? 



56. 25 is 4^ of what? Ans. 625. 

57. $10 is 12 ^ of what ? $83i. 

58. 9s. is 1 ^ of what ? £90. 

59. I7qt is 8J^ of^what? 50gal. 

60. 20o. is .01 ^ of what ? $2000. 

61. 1.25 lb. is i ^ of what ? 5 cwt. 

62. Is. is 3i ^ of what ? £1 10s. 

63. $40 is 150 ^ of what ? $26|-. 

72. A farmer keeps 25 ^ of his sheep in one field, 15 ^ in 
another, and the rest, numbering 48, in a third. How many 
sheep has he ? Ans.' 80 sheep. 

73. A collector, who gets 3 ^ for his services, makes $33.33 by 
collecting a certain bill. How large is the bill, and how much 
must he pay over to his employer ? Last ans. $1077.67. 

74. Of what number is i^ of 90 three hundred ^ ? Ans. .15. 

* Beforo diyiding, reduce diyidend and divisor to the same deDomination. 



64. $56 is 14^ of what? 

65. $81.50 is 100^ of what? 

66. 21c. is .3 ^ of what ? 

67. 1200 is 40^ of what? 

68. 28.8 bu. is 2f ^ of what? 

69. $456.75 is 105^ of what? 

70. I^of240is80^ofwhat? 

71. 10^of300is5^ofwhat? 
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75. The deaths in a certain connty average 820 a month, and 
the nnmber of deaths each year is 8 ^ of the population. What 
is the population ? Ana, 128000. 

76. A person worth $40000 gave 80 ^ of it to his son, and this 
amonnt was 75 ^ of what his son had before. How much had the 
son after receiving the father's gift ? Ans, $28000. 

323. To find the base^ the rate and the sum or differ- 
en/ie of the percentage and base being given. 

Example 1. — ^A farmer, having a certain number of 
sheep, bought 33^ ^ of that number more, and then had 
266. How large was his flock at first ? 

Afl he increased his flock by 88J^ of -^^ , -„, __ looi <• — 

itself; he must then have had 138|^ of ^"" + ^^* — ^^^*7^ — 

the oiigmal number or base. As 266 is 1.38^ = 1 J = f 

ldd|^ of the base, to find the base, di- 256 -^ f = 192 

vide 256 by 1.33i, or its equivalent J ^^^ 192 sheep.- 

(Rule IIL § 821). *^ 

Example 2. — ^A farmer, having a certain number of 
sheep, sold 33^^^ of them, and then had 128 left. How- 
large was his flock at first? 

100 -^ 88} = 66f ^ As he sold 88J % of bis flock, he must 

|./»a ^ /»/. a 9 have had left 66| % of the original number or 

?oo ""• % 7a ^*«®- ^8 128 is 66S % of the base, to find the 

128 -J- f = 192 base, divide 128 by .66§ or its equivalent J 

Ans. 192 sheep. (Rule III. § 821). 

Rule. — Divide the given number by 1 increased or 
diminished by the rate eocfpressed decimcUly^ according as 
the sum or difference of the percentage and base is given, 

77. When I add to a certwn nnmber 25 ^ of itself, I get 540 ; 
what is the number ? Ans. 482. 

78. What number is that which diminished by ijl^ of itself is 
778.09? Ans. 782. 

79. A gentleman, having bought a house, spent 10^ of the 
purchase price in repairs, and then found that the whole cost was 
$8800 ? What was the purchase price ? 

- - ■ ■ -- ■ III I ■ I ■_ JIJIM I ■_ _ — ^^M.l * ~ 

828. In stead of the percentage, what may be given, with the rate, to find the 
base ? Explain Examples 1 and 2. Becite the mie for finding the hoae, the rate 
and the sum or diflference of the percentage and base being given. 
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80. A merchant, having lost 7 ^ of his capital, has $232^0 left; 
what was his capital ? 

81. A farmer set out some apple-trees; 5^ of them died the 
next summer, and 8^ the following winter; 138 lived. How 
many trees did he set oat ? Ans. 150 trees. 

82. A lady spent 75^ of her money .for a. cloak, and 5^ for 
gloves ; she then had $16 left. How much did she have at first ? 

324. AppLiCATioisrs of Pbbckntagb. — ^The rules of 
Percentage are applied in noiany of the most common 
mercantile transactions. They form the basis of com* 
putations in Profit and Loss, Interest, Discount, Commis- 
sion, Bankruptcy, Insurance, Assessment of Taxes, &c. 

Profit and I^oss. 

325. Profit (or gain) and Loss are generally reckoned 
at a certain per cent, of the cost. 

The cost is the base. 

The per cent, of profit or loss is the rctte. 

The amount of profit or loss is the percentage. 

326. Hence, applying the Rules of Percentage (§ 321), 

Pboftt or Loss = Cost x Bate 

Ratb = ^^o^^ ^^ ^^ CogT _- Pboftf or Loss 

Cost Bate 

327. WTien the cost and selling price are given^ their 
difference wiU be the profit or loss, — profit if the selling 
price is the greater, loss if the cost is the greater. 

328. To find the selling price, — when there is profit^ 
add it to the cost; when there is loss, subtract it from 
the cost. . 

824. Wliat is said of the application of the rules of Percentage ? In what do 
they form the basis of computations ?— S25. How are Profit and Loss generally reck- 
oned * What corresponds to the base ? What, to the raU f What, to the percent- 
a(7«?--826. Give the formulas that apply.-— 827. When the cost and selling price are 
given, what will their difference be ?--628. How do you find the selling price, when 
tiiere is profit f When there Is loss ? 
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EXAMPLES FOB PBAOTIOE. 

Find the pbofit or loss, 

1. On goods that cost $145, sold at 8 ^ advance. Ans, $4.85 pr. 

2. On goods costing £2500, sold at 4i^ loss. Am. £112 10s. 
8. On farnitnre bought for $850.75, sold at 7 ^ below cost. 

4. On paper costing $1485.50, and sold at a profit of 15 ^. 

5. On coal bought for $9020, and sold at a loss of 61^. 

6. On tea sold at ^^ below cost, which was $666.66. 
Find the sellino pbice of goods, 

7. Bought at $88.65, sold at 3^^ below cost. Ans, $85,695. 

8. Bought at £120, and sold at 8^ advance. Ans, £129 12s. 

9. Sold at 20 ^ below cost, bought for $18000. 

10. Sold at lOf ^ above their cost, which was S5050. 
Hnd the bate ^ of profit or loss on goods, 

11. Bought for $13000, sold at a profit of $292.50. Ans, 2\%, 

12. Bought for $80, sold for $60. Ans. 25^. 
18. Bought for $113.25, sold so as to gain $113.25. 

14. Bought for $5601.30, sold so as to lose $2800.65. 

15. Bought for £250, sold for £200 (§327). Ans. 20 j^ loss. 

16. Bought for $1250, sold for $1375. Ans. 10 ji prof. 

17. Sold for $1090, bought for $1000. Ans. 9 ^ prof. 

18. Sold for $245.18, bought for $235.75. 

19. Bought for $800, and sold for $894.40. 

20. Bought for $740, and sold for $627.15. 

21. Bought for $815, and sold for $220.05. 

22. Bought for $350.50, and sold for $701. 

23. Sold for $540, at a profit of $40. Am. 8^. 

24. Sold for $600.35^, at a loss of $26.64}. Am. 4^^. 

25. Sold for $200, at a loss of $100. 
Find the cost of goods, 

26. Sold at a profit of $40, being 20^ on the cost. Ans. $200. 

27. Sold at 7^ below cost, at a loss of $350. Am. $5000. 

28. Sold at 12i^ above cost, at a profit of $240. Am, $1920. 

29. Sold so as to lose $53, and i^ of cost. 

30. Sb!d so as to gain $10.50, and i ^ of cost 

y 
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329. 2o find the coift^ when the selling price and rate 
of profit or loss are given. 

Example 1. — ^A sold a horse for $176, and by so doing 
gained 40 j^. What did the horse cost ? 

This question is analogous to Example 1, § 823, under Percentage. 
As he gained 40^ of the cost, the selling price ^^/v , ja — iaa*^ 
must have been 100 + 40, or 140, % of the ;;"" "[ f^ "_ 71^ 
cost. The question then becomes, 1176 is 1 '^ "** 1*^ — 125 
140 % of what number ? (Rule HI., § 821.) Am. $125. 

Example 2. — A sold a horse for $175, and by so doing 
lost 40 j^. What did the horse cost ? 

100 — 40 = 60 ^ ^^^ ^ analogous to Ex. 2, § 323. As hs 

iTK -a- fift 9Q11 ^^* ^^ ^ ^^ ^^^ ^^*» *^® selling price must have 

A ' ionr/jf 9 ^^^^ 1^ ~ -*<>» or «<>» 5^ o^ **ie «>8^ The ques- 

Am, 5P291.66I tion then becomes, $175 is 60^ of whatnumber? 

Rule. — Divide the selling price by 1 increased hy the 
rate of profit^ or diminished hy the rate ofloss^ expressed 
decimally, 

31. By selling a house and lot for $5790, the owner lost ^i^. 
What was their cost ? Am. $6000. 

32. Sold 517 barrels of flour for $8.10 a barrel, at a profit of 
8^. What was the whole cost? -4w«. $3877.50. 

33. Sold 1100 tons of coal for £1361 5s., thereby losing 1 ^. 
What was the cost per ton ? Ans, £1 5s. 

34. Some linen was sold for 61|c. a yd., at a loss of 5 ^. What 
was the cost of 7 pieces of this linen, averaging 13 yd. to the 
piece? Am, $59.15. 

35. Sold a book-case for £15, and some books for £33 2s. 6d., 
and thereby gamed 20ij^. What was the cost of case and 
hooks ? Am. £40 4d. 3 far. + 

36. D bought 6000 bu. of com, but lost 10^ of it by fire ; he 
sold what was left for $3408.75, and by so doing gained 1 j^ on its 
cost. What did he give for the 5000 bu. ? Am, $3750. 

37. Selling price, $4773.75; gain, i^; required, the cost. 

820. Explain Examples 1 and 2. Beclte the rale for finding the oost, when the 
selling price and the rate of profit or loss are given. 
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330. To find the rate of profit or loss aJb a proposed 
sdling price^ when the actual selling price and rate of 
profit or loss are given. 

Ex. — 'h\hj selling a cow for $60, 1 gain 20^, what ^ 
would I have gained or lost by selling her for $25 ? 

first find the cost, § 829 : $60 -f- 1.20 = $50, cost 

Then find the gain or loss at the 

proposed sellng price : $50 — $25 = $25, loss. 

ilnd the rate, by dividing the loss 

by the cost : 25 -s- 50 = 50 ^ loss. Ans. 

Rule. — From the selling price obtain the cost (§ 329) ; 
then find the gain or loss at the proposed selling price by 
suhtra>ction^ and divide it by the cost 

88. A profit of 4^ is realized by selling some cloths for $228.80 ; 
had they been sold for $215.60, what ^ would have been gained or 
lost? Ans, 2^ lost. 

89. Some grain is sold for $1 885, at a loss of 11 ^ ; what amount 
would have been gained or lost, and what ^ if it had been sold 
for $8000? Last ans. 100^ gd. 

40. By selling some goods at $1587.90, a profit of 12} ^ was 
realized ; what per cent, would have been gained or lost, if they 
had sold for $1651.65 ? Ans. 21 ^ gd. 

41. 2^^ was lost by selling a farm for $18650 ; what ^ would 
have been gained or lost by selling it for $13986 ? 

42. If by selling some wood for $850 I made 100^, what ^ 
would I have gained by selling it for $1275 ? 

48. Sold a house for $1000, thereby making $200 ; what would 
I'have had to sell it for, to gain 50 ^ ? 

44. By selling some goods for $4759.79, | of 1 ^ was gained. 
What would these goods have had to be sold for, to realize a profit 
of 7^? Ans. $5085.71. 

45. A merchant bought feO barrels of flour at $7.50 a barrel, 
and sold them at a loss of 10 ^. How much did he lose ? 

820. Explain the given example. Secite the rule far finding the rate of profit 
or loss at a proposed selling prlcei when the actual selling price and rate of profit or 
loss are given. 
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46. Bought 800 yd. merino at $2.25 a yd., and sold the same 
at $2.50 a yd. How much was gained, and what ^ ? 

47. Twenty-five cords of wood were bought at $4.50 a cord, 
and sold at an advance of 25^. 40^ of the bill was paid in cash; 
how much remained to be paid? ^tm. $84,375. 

48. Bought a lot for $600, fenced it for $50, and bnilt a honse 
on it for $1550. Sold the whole at a profit of 8}^ ; what did it 
bring? Ans. $2381.50. 

49. A bnys $1000 worth of goods, which he sells to B at a 
gain of 5 ^. B sells them to at a profit of 6 ^, and seUs them 
to D at a like profit. What did they cost D ? Ans. $1157.625. 

50. S sells T some goods that cost him $1480, at a loss of 
3}^. A few days afterwards, T sells them back again to S at a 
gain of 3^ ^. How mnch less does S pay for them the second 
time than the first? Ana. $1.81 +. 

51. P buys an article for £50 13s. 6d., and sells it to Q at a 
profit of 10^. Q in turn sells it to R at a loss of 10^. What ^ 
of the original cost does R pay ? Ans. 99 ^. 

52. If a person buys 600 barrels of flour at $9.25 a barrel, and 
sells 33|^ of the same at a profit of 10^, and the rest at a profit 
of 12i^, now much will he receive in all, and what ^ will he gain 
on the whole ? Itcut ans, 11|^. 

53. Bought 3000 bu. of wheat at $1.60 a busheL Sold 10 per 
cent, of it at a loss of 3 ^, 60 per cent, of it at a gain of 10^, and 
the rest at a gain of 2 ^. How much was made on the whole, and 
what per cent. ? Ans. $264, and 5i^. 

54. Sold some muslin for $199.50, at a loss of i^; some linen 
for $148.50, at a loss of 1 ^ ; some cloth for $520, at a profit of 
4^. What did the muslin, linen, and cloth cost? Ans. $850. 

55. Sold a horse for $198, at a loss of 10 ^. Bought 3 cows fo> 
$185. What must I sell the cows for apiece, to make up the los^ 
on the horse and $44 besides ? Ans. $67. 

56. The difference between 50 ^ and 71 ^ of a certain number 
is 525. What is the number ? 

57. A house that cost $5000, was repaired at an expense of 
$1000. It was then sold for $7500 ; what was the gain or loss ^ ? 
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CHAPTER XX. 

INTEREST. 

331. Xnterest is what is pajd for the use of money. 
The Principal is the money used, for which interest is 

paid. 

The Bate is the number of dollars paid for the use of 
$100 for a certain time, usually for a year {per annum). 
It is written and operated with as so many per cent. 
When no time is mentioned with the rate, a year is meant. 

The Amoimt is the sum of the principal and interest. 

I borrow $100 for a year, and pay $6 for its use ; the Principal is 
$100, the Interest $6, the Rate 6 ^, the Amount $106. 

332. Interest is distinguished as Simple and Compound. 
It is called Simple, when reckoned on the principal only ; 
Compound, when allowed on interest as well as principal. 
When the word interest is used alone. Simple Interest is 
meant. 

333. There is a rate of interest fixed by law, called the 
Legal Bate, for cases in which no other rate is specified. 
Parties may always agree on a lower rate than the Legal 
Rate, and in some of the states on a higher one ; but 
there is generally a limit fixed, beyond which the taking 
of interest is forbidden under certain penalties — ^the of- 
fence being called Usury. 

The legal rate in England and France is 5 ^ ; in Can- 
ada, Nova Scotia, and Ireland, 6 ^. In all of the United 
States it is 6 ^, except the following : Louisiana, 5 ^ ; New 
York, Michigan, Wisconsin, Minnesota, South Carolina, 

881. What is Interest? What is tne Principal? What is the Eate? How is 
the Bate written and operated with? What is the Amoimt? niustrate these defi* 
*nltions.— ^2. How is interest distingnished ? When is it called Simple? When, 
Compound ?— 888. What Is meant by the Le^l Bate? May the parties agree on a 
lower rate than the legal one ? On a higher one ? What is IJMnry ? In what conn- 
tries is the legal rate 5 per cent. ? In what, 6 per cent ? In which of the United 
States is it 5 per cent. ? In which, 7 per cent ? In which, 8 per cent. ? In whicl^ 
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and Georgia, 1^ ; Alabama, Florida, Mississippi, and 
Texas, 8^; California and Kansas, 10$^ ; Oregon, 12J jf. 

834. Interest is an application of Percentage, the ad- 
ditional element of time being introduced. The principal 
is the base ; the interest is the percentage, reckoned at a 
certain rate, /or a certain time. 

To find the Interest. 

335. Case I. — To find the interest for any number of 
yeara^ when the principal and rate are given. 

Ex. 1. — ^What is the interest of 1124.50, for 1 year, 

at 6^? 

That is, what is 6 ^, op yfo, of $124.60 ? Taking $124.50 Prin. 
tJv is equiyalent to multiplying by jfu- Hence, «0Q Rate, 

multiply the principal by .06. $7.4700 Int. 

Ex. 2. — ^Find the amonnt of $124.50, at 6 ^, for 5 years. 
^^9±K(^ Prin ^^^ ^^® interest for lyr. as above, 

06 rX ♦'^•'*'^- ^^^ ^ y^"- ^* ^^ ^« 5 *^es $7.47 ; 

! — and, as the amount is required, add the 

7.4700 Int. 1 yr. principal to the last product 

5 In stead of multiplying by the rate and 

87 3600 Int 5 yr years separately, it sometimes saves work 

i24;5o Prin. ' *? m«\tipjy.i>y *^^ P'^«J»^2^ i"""*',!? 

.- Example 2, it would be shorter to multi- 

^161.86 Amt 5 yr. piy by .80 than by .06 and 5. 

Rule. — Multiply the principal by the rate per annum 
ea^esaed decimally ^ and that product by the number of 
years. 

Aliquot parts of a year may be expressed fractionally. Thus, 6 yr. 

6 mo. = S^yr. See Table, page 186. 

* 

386. So, when the rate is given by the motdh, the interest may be 
found for any number of months, by multiplying the principal by the rate 
per month expreued dedmaJUy^ arid that proauet by the number of months. 

387. JFbr the Amount, add the principal to the interest. 

10 per cent ? In which, 12^ per cent ? In the rest ?— ^84. Of what is Interest an ap^ • 
plication? WhatadditionalelementiBintrodacedf—SBS. What is Case L? Explain 
Example 1. Go through Example 2. Becite the mle. How may aliquot parta of 
a year be expressed ?— 886k When the rate^ls gfven by the month, how may the in* 
tcrest be fbni\d for any number of months?— 887. How is the amount found ? 
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BXAHPLBS FOE PBAOTIOK. 

1. Find the interest of $1, at 8^^, for 3 yeai-s. Am. 10c. 

2. Find the amount of $540, at 7 ^, for 9 yr. Am. $880.20. 
8. Find the interest of $90, at 4J^, for 6yr. Am. 24.80. 
4. Find the amount of £1400, at 8^, for 2Jyr. Am. £1680. 
6. Find the interest of $825, at 6i ^, for 4 yr. Am. $206.25. 

6. What is the interest of $33120.01, for 5 yr., at 6^? 

7. What is the interest of $987.41, for 13 yr., at 7^ ? 

8. Find the interest of $69582.57, at 5 ^, for 2i years. 

9. Fmd the amount of $9812.17, at 4}^, for 4 years. 

10. Find the amount of $700, at 6^, for 2yr. 6 mo. (2iyr.). 

11. Find the amount of $820, at 8^, for 4yr. 4 mo. (4iyr.). 

12. Find the amount of $660, at 5 ^, for 3 yr. 8 mo. 

13. What is the interest of $60.50, for 3 months, at 1 ji^ a 
month ? (See § 336.) ' Am. $1,815. 

14. What is the amount of $12198.75, for 2 months, at }^ a 
month? Am. $12881.73. 

15. What is the interest of £600, at |^ a month, from Jan. 1 
to April 1 of the same year ? Ana. £9. 

16. What is the amount of $8250, from April 3, 1861, to April 
8, 1866, at 5i^ per annum? Am. $10621.875. 

17. Borrowed, Jan. 1, 1865, in California, $900 (no rate speci- 
fied). What amount must be repaid, Jan. 1, 1866 ? Ans. $990. 

18. A owes B interest on $450, from Feb. 2 to Oct. 2 ; B owes 
A interest on $575, from April 2 to Oct. 2. What is the balance 
of interest, and to whom is it due, the rate being J ^ a month ? 

Ana. 75-9., to B. 

19. What is the interest on $68.40, at 4^^, for 4yr. 2 mo. 
(4i yr.) ? On $712, for 6 yr. 8 mo., at 5 ^ ? On $2688.88, at ^ ^, 
for 1 yr. 6 mo. ? On $1268.25, for 5 mo., at 1 ^ a mdnth? 

Sum of answers^ $560.1788. 

20. Loaned, Kew York, Feb. 1, 1864, $1050. What amount 
should I receive for loan and interest, March 1, 1866? 

21. 0, living in Canada, owes $500 with interest for 3 yr. 2 mo. 
He pays $550 on account ; how much remains due ? 
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'338. Case IL — To find the interest^ at 6 per cent.yfor 
yearSy months^ and da]/8. 

1. The interest or amouDt of any principal for a given 
time and rate, equals the interest or amount of $1 for the 
same time and rate, multiplied by the giyen principal. 

Thus, the interest of $60, for 6 mo., at 6^, is 60 times the interest of 
$1, for 6 mo., at 6 %. The amount of $60, at 7 fi, for 80 days, is 60 times 
the amount of $1, at 1 %, for 30 days. 

2. The interest of $1, at 6 j^, is 6 cents for 1 year. 

Hence it is 1 cent for every two months, and 1 mUl for 

(-^ of 2 months, or) 6 days. 

6 days are i^ of 2 months, if 30 days are allowed to the month, ac- 
cording to general usage in the United States. Each day's interest is 
thus made 7^, in stead of sij, of 1 year's interest ; it thus exceeds the 
exact interest by ^7, or ^, of itself. To find the exact interest for any 
number of days, see § 342. 

Example 1. — ^What is the interest of $1200, at 6 ^, for 
3yr. 7 mo. 18 da.? 

Mrst Method, — ^Ilrst find the interest of $1, at 6 ^, for the given time. 



$.215 
.003 



As the interest is 1 cent for every 2 months, 
for 3 years 1 months, or 48 months, it will be \ of 
43 cents, or $ .216. As the interest is 1 mill for 6 
days, for 18 days it will be i of 18 mills, or $ .003. $ .218 

Adding $ .216 and $ .003, we find the interest of 1200 

will be 1200 times as much, or $261.60. ^ 

Second Method. — ^First find the interes*- 
11200 of $1200 for 1 yr., then for 3 yr., as m Case 
«06 I. For the months and days apply the prin- 
72.00 ciples of Practice, § 307. 

3 7 mo. are not an aliquot part of 1 yr., 

but 6 mo. = ^ yr. ; therefore, for 6 mo. take 
•}■ of 1 yearns interest, and for 1 mo., which 



6 mo. = ^ 



1 mo. = i 

15 da. = I 

3 da. = i 



216.00 

86.00 remains, take ^ of the interest for 6 mo. 18 

6.00 days are not an aliquot part of 1 mo., but 

3.00 16 da. = ^mo. ; therefore, for 16 days take 

.60 -^ of 1 month's interest, and for 3 days, which 

Ans, $261.60 renaain, take J- of the interest for 16 days. 

Finally, add the several items of interest 



2S8. What is Case II. ? To what is the interest or amount of any principal for 
a giyen time and rate equal ? Give examples. For how long a time will the inter- 
est of |1, at 6 per cent, be 1 cent ? 1 mill f How does the interest for 1 day thus 



6660 
6660 
6660 
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839. Rule. — 1. Take i the number of months as centSy 
i the number of days as mills, for the interest of %\ for 
the given time. Multiply this sum and the given prin- 
cipal together. 

2. Or, find the interest first for the given number of 
years J as e/i § 335, then for the months and days by taking 
the necessary parts, and add the results. 

The first method is generally shorter and easier. 
When the amofwni is required, and the first method is used, muhiplj 
the amowni of $1 and the given principal together. 

Example 2. — ^What is the amount of 66.60 

$66.60, at 6^, for 1 year 11 mo. 11 da. ? \.\\^ 

6550 

1 yr. 11 mo. = 28 mo. Taking \ the nmnber 39960 

of months as cents, we have $ .115. Taking \ 
the nmnber of days as mills, we have $.001f. 
As the amomit is required, add in $1. $ .115 + 
.OOlf + 1 = 1.116J. Multiply the prindpal by 
this sum. Am. $74.38110 

- EXAMPLES FOB PBACTIOB. 

At 6 per cent., required the 

. 1. Interest of $49.37, for lyr. Imo. 15 da. Am. $3.33 +. 

2. Amount of $341.13, for 7yr. 9 da. Am. $484,916 +. 

3. Amount of $591.03, for 4yr. 3 mo. 7 da. Am. $742.43 +. 

4. Interest of $0,134, for 4 months 3 days. Am. $ .0027 +. 

5. Amount of $7.60, for 7 months. Ans. $7.76 +. 

6. Interest of $371.01, for 4 years 15 days. Am. $89,969 +. 

7. Interest of $57.92, for 3 yr. 7 mo. 9 da. Am. $12.63968. 

8. Amount of $329, for 5 years 13 days. Am. $428.41 +. 

9. Amount of $47.39, for 1 year 7 months. 

10. Interest of $2250, for 2yr. 2 mo. 24 da. 

11. Interest of $576^or 6 yr. 4 mo. 19 da. 

12. Amount of $840.75, for 11 months 21 days. 

13. Interest of 98.76, for 8 yr. 5 mo. 22 da. Am. $20.60792. 

eompated compare with the tme interest? 60 through Example 1 according tfe 
each method. — 889. Beclte the Bole. Which method is preferred? When the 
amount is required, what must be done ? Explain Example 2. 
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14. Interest on $718, from April 19 to Ang. 8 foDowing. From 
Oct. 29, 1865, to Feb. 11, 1866. Sum of answers^ $24.65 +. 

15. Interest of £600, for 2 yr. 4 mo. 12 da. Am. £71. 

Compute the interest on pounds as on dollsrs. A dedmal in the answer must 
be rednoed to shillings, dec. 

16. Amount of £2500, for 1 year 9 months 18 days. 

17. Interest of £480, for 1 yr. 8 mo. 20 da. Ans. £87 128. 

18. Amount of £60, for 8 yr. 6 mo. 2 da. Ana. £90 12s. 4d. + . 

19. P owes Q $975, with interest for lyr. 10 mo. 10 da.; Q 
owes P $720, with interest for 2yr. 25 da. The rate being 6^ 
what is the balance, and to whom is it dne ? Ans. $274,476, to Q. 

20. A merchant collects the interest on $400, at 7 ^, for 1 yr. 
8 mo. ; on $220, at 6 ^, for 8 mo. 8 da. ; on $694.10, for 2 yr. 2 da., 
at 6 ^ ; and on $1180.50, for 26 days, at 6^. How much does he 
collect in all ? Ans. $139,732 +. 

840. Merchants often have to cast interest, at 6 ^, for 
30, 60, and 90, also for 33, 63, and 93 days. The follow- 
ing short methods can be used mentally : — , 

For 60 daysy simply move the decimal point in the 
principal two places to the left, — for this will be molti- 
plying it by .01, the interest of $1 for 60 days. 

JFbr 30 daysy take i of this result. 

For 3 days, take ^ of the interest for 30 days, — ^that 
is, move the decimal point one place to the left, 

Comhihe these results as may he required. 

Example. — Required the interest of $560, at 65^, for 
30, 60, 90, 33, 63, and 93 days. 

Int 60 davs *5 60 f -f^*- ^^ ^^'^^ ^'^^ + ^^.SO = $8.40 

Tnf an flJ^ f 9 «n TT..n J I^t- 83 days, $2.80 + $0.28 = $3.08 
Int. 80 days, $2.80 Then i ^^^ ^g ^^^^J ^ ^^ ^ ^q gg = $5.88 

Int. 8 days, $ .28 [ jn^. 93 daJp^^.^O + $0.28 = $8.68 

At 6 per Cent., what is the interest of 

21. $700 for 60 days ? For 83 days ? For 90 days ? 

22. $1200 for 30 days ? For 60 days ? For 90 days ? 
28. £1000 for 63 days ? For 90 days ? For 93 days ? 
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24. $74.76 for 60 days ? For 63 days ? For 93 days ? 

25. $180.90 for 33 days ? For 63 days ? For 93 days ? 

26. $2000.50 for 80 days ? For 90 days ? For 33 days ? 

341. Case IIL — To find the interest ^ at any rate^ for 
yearSy months^ and days, 

Ex. — ^Find the interest of $120, at 7^for 2yr. 5mo. 6da. 



First find the int. at 6 jtf : H """^^ "f 7'''* 

(t number of days, 

Interest of $1, for the given time, at 6 ^^ 

Multiply by the ^ven principal, 

Interest of $120, for the given time, at 6 ^, 

For 7 %y add to the uiterest at 6 ^, ^ of itself, 

(for 7 = 6 + i of 6). 



$.145 
.001 

$.146 
120 

$17,520 
2.920 ' 

$20,440 Ans. 



$120 Prino. 
.07 Rate. 



4mo. = i 



1 mo. -= i 
6 da. = i 

Ans. 



Or, we may find the in- 
terest at once at 7 ^, for 1 
yr. ; then for 2 yr., by mul- 
tiplying by 2 ; then for the 
months and days, by taking 
parts. For 4 mo., take | 
of 1 year's interest ; for 1 
mo., take ^ of 4 months' 
interest ; for 6 days, take i 
of 1 month's interest For 
$20.44 Int. 2 y. 5 m. 6 d. the whole, add these parts. 



$8.40 Int. 
2 


lyr. 


$16.80 Int. 2yr. 
2.80 Int. 4 mo. 
.70 Tnt 1 mo. 
.14 Int. 6 da. 



Rule. — 1. Mnd the interest cU Q^j and add thereto^ or 
subtract therefrom^ such apart of itself as mtcst be added 
to or subtracted from 6 to produce the given rate. 



For7^,addt(7 = 6 + iof6). 
For8^,addJ(8 = 6 + Jof 6). 
For9^, addi(9 = 6 +iof6). 
For 10^, add J (10 = 6 + § of 6). 



For 5^, subt. i(5 = 6 - iof 6). 
For 4i %, subt. J (4^ = 6 — i of 6), 
For 4 ^y subt. J (4 = 6 — J of 6). 
For 3 ^, take ^ the interest at 6 %, 



2. Or, find the interest at the given rate, for the given 
number of years, as in § 335 ; then for the months and 
days, by taking th-e necessary parts; and add the results. 

84L What is Case III ? Qive both solutions of the Example. Beolte the mle. 
For 7 per cent, what must we do, and why? For 4 per cent ? For 10 per cent f 
For 8 per cent ? For 9 per cent ? For ^ per cent ? For 8 per cent ? For 5 
percent? 
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EXAMPLES FOB PBAOTIOE. 

What is the interest (by either or both of the methods given 
in the preceding Rule) of 

1. $5.37, for 4 years 12 days, at 8 ^ ? Am. $1.73 + . 

2. $40.17, for 3 months 18 days, at 3 ^ ? Am. 36c. + 

3. $87.13, for 5 months 12 days, at 4}^ ? Am. 75c. + 
4« $194.10, for 1 yr. 7 mo. 13 da., at 7^? Am. $22. + 

5. $321.21, for 5 yr. 9 mo. 21 da., at 9 ^ ? Am. $167.91 +. 

6. $9872.86, for 1 yr. 6 mo. 11 da., at 7^ ? Am. $1000.176 + . 

7. $999.99, for 11 months 29 days, at 5 ^ ? Am. $49.86 + . 

8. $27541.03, for 2yr. lOmo. 22da., at 7^? Am. $6580.11 +. 

9. $137.50,for 6mo. 10da.,at6J^? (Add^VO ^w«. $4,717+. 

10. $4650, for 3 yr. 4 mo. 12 da., at 7^? Am. $1095.85. 

11. $2000, for 33 days, at 10 ^ ? For 63 days ? 

12. $11500, for 60 days, at 4 ^ ? For 90 days ? 

13. $8260, for 3 yr. 29 da., at 5i ^ ? (Subtract ^.) 

14. $428.07, for 1 yr. 1 mo. 1 da., at 7^ ? 
16. $ .75j for 10 yr. 10 mo. 10 da., at 6^ ? 

16. A, living in New York, owes B $625, with interest from 
Jan, 1 to Sept. 16, no rate specified. He pays on account $640.25 ; 
how much remains due ? Ans. $116,618. 

17. What is the amount of $469.10, for 3yr. 2 mo., at 7^? 
For 1 yr. 20 days, at 4^ ? For 11 mo. 19 da., at 6 ^ ? For 6 mo. 
6 da., at 8 ^ ? Sum of amtoers, $2042.318 + . 

18. A merchant living in Mississippi collects $100, with inter- 
est for 3 yr. (no rate specified) ; $427.60, with interest for 8 mo. 
9 da., at 7^; $1100, with interest for 1 yr. 18 da., at 6^. How 
much does he collect in all ? Am. $1741.60. 

342. Case IV. — To find the exact interest for days. 

The exact number of days between two dates within a 

year of each other can be found by the Table on page 166. 

Each day being ^J-y of 1 year, the exact interest for 

842. Wbat is Case lY. ? How may the exact nnmber of days between two dates 
within a year of each other he found? What fraction of 1 year's interest will the 
exact interest for any nnmber of days be ? Becite the rale. Solve the Example. 
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any number of days will be as many d65tlis of 1 year's 
interest as there are days. Hence the following 

Rule. — Multiply the interest for 1 year at tJie given ^ 
hy the number of day b^ and divide the product hy 365. 

Example. — ^What is the exact interest of 137.37, from 
May 3, 1865, to Dec. 27, 1865, at 7^? 

1 year's interest = $37.37 x .07 = $2.6159. 
By Table, p. 156, we find the number of days to be 238. 
We must therefore take fff of $2.6169. 
$2.6159 X 288 = $622.5842. $622.5842 ^ 366 = $1,705. Am. 

1. What is the exact mterest of $100, at 6 ^, from Jan. 13 to 
Nov. 15, it being leap year ? Am, $6,047. 

2. What is the exact interest of £1000, from June 20 to Aug. 
13, at 7^? Am. £10.866 = £10 7s. Id. Ifar. + 

3. What is the exact interest of $730, from July 4 to Dec. 26, 
at 6^? Am. $20.88. 

4. What is the exact interest of $2160, from March 10 to Dec. 
1, at 5 ^ ? What is the amount? Am, Amt., $2238.71. 

5. What is the exact interest of $21460, at 8^, for 20 days? 

6. What is the exact interest of £4600, at ^% for 25 days? 

343. Case V. — To find the interest or amount of 

pounds^ shillings^ pence^ and farthings^ at any rate^for 

any time. 

£84.626 
Example. — ^What is the inter- .04 

est of £84 IDs. 6d., at 4j^, for 1 yn 3 = J 

3 mo. ? 



3.38100 
.84626 



„ . r ,^. , . A A' 'A £4.22626 

For convemenoe of multiplying and divid- on 

ing, we reduce lOs. 6d. to tiie decimal of a . 

pound, § 286. The principal thus becomes s. 4.62600 

£84.625. Now, proceeduig as in Federal 12 

Money, we find the interest to be £4.22626, — d. 6.30000 

or, reducing the decimal to shillings, &c., § 284, * ' a 

£4 4s. 6d. 1.2 far. , T 

far. 1.20000 

848. Wbat is Cane Y. ? Gk) tfarongb and explain the given Example. Beclte the 
rule far finding the interest or amoont of pooDd^, BUlUogs, J^, at any rate, for 
any time. 
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Rule. — Beduce the shiUinga^ Jbc.^ of the principal to 

the decimal of a pounds find the interest or amount cw in 

Federal Money ^ and reduce the decimal in the resuU to 

lower denominations, 

344. If the rate is 6 ^ and the time 1 year, the interest is readily 
found by taking Is. for every pound of the given principal, 3d. for every 
58., and 1 far. for every 6d. For, 6% \a^\ and Is. is j^ of £1, Sd. is 
^ of 6s., 1 far. is f^ of 5d. 

Example. — ^Required the interest of £86 lYs. 6d., at 6 %, for 1 year. 

Is. on £1 of the given principal gives 86s. = £4 68. 

8d. for every 5s. 17s. 6d. -*- 5s. = SJ 3^ x 8 = lOK 

Am, £4 68. K^d. 
EXAMPLES FOB PBAOTIOE. 

find the interest of 

1. £760 68. 6d., at 5^, for 2^ yr. An$. £88 138. lid. 2.8 far. 

2. £1 78. 6d., at 4J ^, for 2 yr. 6 mo. Am. 38. Id. i far. 

3. £8260 18s., at 3i^, for 21 da. (§342). Ans. £16 12s. 8d. + 

4. £275 lOd., at 4^, for 5yr. 10 mo. Ans. £64 Ss. 6d. + 
6. Find the amount of £7 15s., for 1 yr., at 5 ^ (§ 844). 

6. Find the amoont of £42 2s. 6d., for 1 yr., at 5 ^. 

7. Find the amount of £88 7s. 6d., for 1 yr., at 5 ^. 

8. Find the amount of £68 12s. 6d., for 1 yr., at 6 ^. 

9. Find the amount of £100 15s. 8d., at 4f ^, for 2 yr. 7 mo. 

846. Observe that whenever the product of the rate 
per annum and the number of years is 100 (or 1, if the 
rate is expressed decimally), the interest equals the prin- 
cipal The interest of $75, at 5 ^, for 20 years, is 175 ; 
since 5 x 20 = 100 (or .05 x 20 = 1). 

346. In stead of computing interest by any of the 
methods that have been given, many use Interest Tables. 
These being constructed for different principals, rates, and 
periods of time, the required interest is found in some cases 
by a simple reference, in others by an addition of items. 

844. If the rate is 6 per cent and the time 1 year, what short method may be 
used ? Explain the principle on which this method is based.— 84fi. Under what cir- 
cumstances does the principal cqnal the interest? Give an example. — 84A. In stead 
of computing interest, what do many use ? 
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847. To find tbe Rate, 

the principal^ interest or amount^ and time^ being given, 

Ex. 1. — ^At what rate will $400 yield $55 interest, in 

2 yr. 6 mo. ? 

$400 X .01 = $4, int. 1 yr. J^^ interest of $400, at on. p^ 

AA oi *in • ♦ oi *'*"'• '°^ ^y^* 6 mo., IS $10. To 

f4: X Zi = $10, mt. 2i yr. produce $55 interest, the rate must 

$10) $55 be as many limes 1 ^ as $10 is con- 

6? Atis, tained times in $55, or 5^. Ans, 

Rule. — Divide the given interest by the interest of the 
principal^ for the given time, at 1 ^. 

348. 1^) ^ stead of the interest, the amount is given, subtract the 
principal from it, to find the interest, and proceed as above. 

849. Prove by trying whether, at the rate found, the principal will 
produce the given interest in the given time. 

Ex. 2. — ^At what rate will $630 amonnt to $665.28, in 
9 mo. 18 da. ? 

Find the interest of $630, for 9 mo. 18 da., at 1 %, 

First find it at 6 ^ accord- j ^ number of months, .046 
ing to § 839 : (^ number of days, .003 



At 1 ^ it will be ^ as much as at 6 ^ : 6) .048 

Interest of $1 for the given time, at 1 ^, $ .008 

For $630 it will be 630 times as much : $ .008 x 630 = $5.04. 

The interest is $665.28 — $630 = $35.28. 

Dividmg $35.28 by $5.04, we have 1^ Am. 

Proof.— Will $630, at 7 ^, amount to $665.28 in 9 mo. 18 da. ? 

EXAMPLES FOB PBAOTIOE. 

Prove each example, § 849. At what rate will 

1. $680, in 8yr. 6 mo., yield $92.75 mterest? Ans. 6^. 

2. $4070 yield $91,576 interest quarterly? Ana. 9^. 
8. $100, in 9 mo. 10 da,, yield $3.50 interest? Am. 4i^. 

4. £6000, in 5yr. 20 da., amonnt to £7820? . Ana. 6^. 

5. £2600 yield £104 interest semi-annually ? 

6. At what rate will $1250, in 60 days, amount to $1264.58^? 



847. To find the rate, what must be given? Analyze Example 1. Sedte the 
rale for finding tbe rate.— 848. If the amount is given, in stead of the interest, what 
must yon do?— 849. How may this operation bo proved? Go tbrongb Example 2, 
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360. To And tlie Time, 

the principaly interest or amount^ and rate^ being given, 

Ex. — ^In what time will $400 yield $55 interest, at 6^^ ? 

The interest on $400 for ^ ..^ ^^ -„^ ^-- . . ^ 

Ofi^year, at 6^%, is $22. To ^^^ X '^^^ = *22, int. 1 yr. 

produce $56 interest, wiU re- $65 -5- $22 = 2.5 yr. Ans. 

quire as many years as $22 is pgooF. $400 X .065 X 2.5 = $55. 
oontamed times m $56, or 2^. 

Rule. — Divide the given interest by the interest of the 
principcUy at the given raJte^for 1 year. 

A decimal in the quotient must be reduced to months and days, § 264. 

Prots by trying whether, m the time found, the principal will produce 
the given interest at the given rate. 

EXAMPLES FOB PBAOTIOE. 

Prove each example. In what time will 

1. $4070, at 9^, yield $91,576 interest? Ans. 8 mo. 

2. $630, at 6 ^, yield $92.75 interest ? Ans. 8 yr. 6 mo. 
8. $100, at 4} ^, yield $8.50 interest 2 Ans. i yr. (9 mo. 10 da.) 
4. £6000, at 6 ^, amount to £7820 ? Ans. 5 yr. 20 d. 
Find the interest : £7820 - £6000. Then proceed as above. 

6. $820, at 5)^^, amount to $857.68}? Ans. 10 mo. 

6. $1250, at 7^, amount to $1264.68}? 

7. $700, at 7 J^, amount to $785.75 ? 

8. £680, at 8^, amount to £960 ? 

9. How long will it take $230, at 4^, to yield $280 interest,— 
that is, to double itself? 

861. In Example 9, the interest equals the principaL 
Hence, the product of the rate per annum and number of 
years must be 100 (§ 345) ; and, to find the years, we may 
at once divide 100 by the rate. 100 -^ 4 = 25 yr. Ans. 

"Were the years given, and the rate required, we should 
divide 100 by the number of years. 100 -^ 25 = 4 ^, Ans. 

860. To find the time, what mnst be giyen ? Analyze the example. Becite the 
rule for finding the time. How may the operatioi) be proved ? TVliat wnst be done 
with a dAcimal in the quotient ? 
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10. How long will it take $600 to amonnt to $1200, at 6^ ? 

11. How long wiU it take $43.50 to double itself; at 7 Jl^ ? At 
8^? At8^? At4i^? At6^? At9^? 

12. In what time will $150 donble itself^ at 1 ^ a month ? At 
iof l^amonth? At2^amonth? 

13. At what rate will $60 double itself; in 5 yr. ? Am. 20 ^. 

14. At what rate will $75 amount to $150, in 12 jr. 6 mo. ? 

15. At what rate will $12,125 amount to $24.25, in 20 yr. ? In 
16 yr. ? In 12 yr. ? In 10 yr. ? 

362. To find tbe principal, 

the interest or amount^ time^ and rate^ being given, 

Ex. 1. — ^What principal will, in 2yr. 6 mo., at 6^^, 
yield $55 interest ? 

ax 6i5S, IS $.055; for 2yr. 6mo., a ^i-«r « »? I lo^re 

it is 2i times $.055, or $.1875. J -055 X 2.5 = $.1375 

To produce $66 interest, the prin- $55 -^ $ .1375 = 400 

cipal must be as many times $1 Ans. $400 

as $.1375 is contained times in n. Atr^n. mk e% k Arr 

$66; or 400. An^i. $400. ^^^' ^^ ^ -055 X 2.5 = $66 

Ex 2. — ^What principal will, in 9 months 18 days, 
amount to $665.28, at 7^? 

4 number of mo., $ .045 _, .«*, i»«%' inj 

i number of da., $ .003 , The amount of $1, for 9 mo. 18 da., 

T«f of fti «♦ t^J^m ** ^^' ^ ^^-056. To make the amount 

int ot f 1, at 6 % 1 .048 |666.28, the principal must be as many 

Add ^, f .008 tjmgg |i ^ 11.066 is contained times in 

Int. of $1, at 7 JT, $ .066 $666.28, or 630. Am, $630. 

^ft^Ss 9I ^^**fn^KH^*AQft PROOF.-WiU.$680, in 9mo. 18da., 

f 665.28 -,- $1,056 = 630 amount to $666.28, at 7 Jg ? 

^ns, $630. 

Rule. — Divide the given interest {or amount) by the 
interest {or amount) of $1 for the given time^ at the given 

rate, 

Pbots by trying whether the principal found will produce the given 
interest or amount in the ^ven time, at the given rate. 

862. To find the principal, what must be given ? Analyzd Example 1. Analyze 
Example 2. Becite Uie role for finding the principal. How may the op^tion be 
proved? 

10 



t-. 
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XZAMPLB8 FOB PBAOTIOX. 

Prove each example. What principal will yield 

1. $91,675 interest, every quarter, at 9^ ? Ans. $4070. 

2. $92.76 interest, in 8 years 6 months, at 6^? Ans. $630. 
8. $9.76 interest, in 1 yr. 7 mo. 6 da., at 6^ ? 

4. $79.80 interest, at 4}^, in 4 years ? 
6. $ .418 interest, at 6 ^, in 30 days? 

6. $1.66 interest, in 90 days, at 6 ^ f 

7. $40 interest, in 10 days, at 1^^ a month ? 

8. What principal will amonnt to £58, in 2 yr., at 8 ^ ? Ana, £50, 

9. What principal will amonnt to $56, in lyr. 8 mo., at 6^? 

10. What principal will amonnt to $12120, in 60 days, at 6 ^ ? 

11. What principal will amount to $857.31, in 8jno., at 8^? 

12. What principal will double itself in 10 years, at 10^? 

18. What principal, placed at interest in Oalifomia at the legal 
rate, on the 1st of September, would amount to $1047.871 on the 
16th of the following January ? Ana. $1010. 

14. What sum lent at i ^ a month, Feb. 1, 1866, would amount 
July 22, 1866, to $16427.60 ? Ana, $16000. 

16. How much must a lady invest at 6 ^ in her son's name, 
when he is just twenty years old, that on arriving at twenty-one 
he may hove $10000? 

16. How much must a gentleman invest for his daughter at 
7^, that she may have $630 a year ? 

17. What investment at 6 ^ will yield a person a semi-annual 
income of $600 ? Ana. $20000. . 

18. What sum invested at 6 ^ will yield $66 a month ? 

19. What sum invested at 7^ will yield $3.50 a day ? 

20. A person having $100000 invested at 6^^, g^ves his son 
sufficient to yield a quarterly income of $660, and his niece 80 ^ 
of that amount. How much does he retain ? Ana. $28000. 

21. A's property, invested at 7^, yields him $8060 a year. 
B's income is 90 ^ of A's, and his property is invested at 6 ^. 
Which is worth the most, and how much ? Ana. B, $6760. 

22. At what rate will $200, in 2 mo. 12 da., produce $1 interest? 
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Componnd Interest* 

353. Compound Interest is that which accrues on inter- 
est due and unpaid, as well as principal. 

Compound interest can not be collected by l&w, yet it is often 
claimed on the gromid that, since the debtor has the use of the interest, 
he should pay for it as well as for that of the principal. Savings Banks 
pay compound interest to those who do not draw their interest when it 
is due. 

354. Interest may be compounded annually, semi-an- 
nually, quarterly, or for any other term, according to the 
time at which the interest is originally made payable. 

Sx. 1. — ^What is the compound interest of $600, at 7 ^ 
for2yr.?. 



Compounded annually. 

As the interest is to be com- 
pounded annually, we find the 
amount of the principal, at V^, 
for 1 yr., by multiplying it by 1.07, 
the amount of $1, at 7 ^ for 1 yr. 
This becomes a new principal, of 
which, in like manner, we find the 
amount for the second year. This 
amount, diminished by the original 
principal, will be the compound in- 
terest required. 



Prindpal, 


$600 

i.or 


$600 PrincipaL 
1.035 




4200 
6000 


621. 
1.035 


Amt. for 6 mo. 


Amt. for 1 yr., 


642. 
1.07 


642.735 
1.036 


Amt. for 12 mo. 




4494 
6420 


665.280 
1.035 


Amt. for 18 mo. 


Amt. for 2 yr., 
Less principal, 

Componnd int., 


686.94 
600.00 

$86.94 


688.513 
600.000 

$88,513 


Amt. for 24 mo. 
Compound int. 



Compounded semi-annually. 

In compounding semi-annually, 
we find the amount of the princi- 
pal for 6 mo., by multiplying it by 
1.035, the amount of $1, at 7 ^, for 
6 mo. This becomes a new princi- 
pal, of which we find the amount 
for a second period of 6 mo. ; then 
the amount of this result for a third 
period, and of this last amount for a 
fourth — making in all 2 yr. We 
then subtract the original principal. 



858. What is Compound Interest? Can it be collected bylaw? On what 
ground is it claimed ? What institutions pay compound interest ?— 854. For what 
terms may interest be compounded ? Go through the example, explaining the stepei 
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Ex. 2. — ^Find the compound interest $686.94 

of $600, for 2 yr. 6 mo. 18 da., at 7^, 1.0386 

interest payable annually. 843470 

We find the amount for 2 yp., the number of o^taao^ 

entire periods, as above. This we multiply by aq o^n 

1.0385, the amount of $1 for the remaining time, 686940 

6 mo. 18 da. The product is the amount at $713.387190 
compound interest for 2 yr. 6 mo. 18 da. ; from gQQ. 

which we obtain the compound interest by sub- ahq qq>t — j^« 

tractmg the original principal 5|lld.d»7 uins. 

355. Rule. — Mnd the amount of the given principal 
to the time when the first interest is due. On this amount 
compute the amount for a like period^ and so proceed as 
many times as payments of interest are dvs^ — alv^ys 
taking the last amount for the new principal. If any 
time then remains^find the amount for such time; andy 
to obtain the compound interest^ subtract the original 
principal from the last amount* 

EXAMPLES FOB FBAOTIOE. 

1. What is the compotind interest of $1000, for 3 years, at 7^, 
interest payable annually ? Am. $225,043. 

2. What, if the int. is payable semi-annually ? Ana, $229,255. 
8. What is the compound interest of $630, for 4 years, at 6^, 

interest payable annually ? Ans, $135,769. 

4. What, if the int. is payable half-yearly? Ans. $187,593. 

5. What is the amount of $50, at compound interest for 8 yr., 
at 8^, interest payablo«yearly ? Ana. $62,985. 

6. What, if the interest is payable quarterly? Ana. $63,412. 

7. Find the compound interest of $800, from Jan. 17, 1862, to 
April 26, 1866, at 6 ^, interest payable yearly. Ana. $226,646. 

8. Find the amount of $740, from Dec. 20, 1863, to Nov. 2, 
1866, at 6^, interest compotmded semi-annually. Ans. $876,735. 

9. What will $1700 amount to, in 2 yr., at 6^, interest being 
compounded half-yearly? What, if compounded annually? What, 
if compounded quarterly? Lfiat ana., $1915.04 +. 

Explain Example 2.-865. Recite the rale for finding compound Interest 
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10. Find the compoimd int. of $338, at 5 ^ from May 15, 1863, 
to Nov. 15, 1865, interest payable half-yearly. Ans, $43.76 +. 

356. The following Table may be used with great ad- 
vantage in calculating compound interest : — 

TablI:, 

Showing the amount of $1 or £1, for any number of years from 
1 to 30, at 3, 4, 5, 6, and 7 ^, interest compounded yearly. 

For the compound interest, subtract 1 from the numbers in 
the Table. 



TKAItfl. 


3 perct 


4 perct 


5 perct 


6 perct 


Tperct 


1 


1.030000 


1.040000 


1.060000 


1.060000 


1.070000 


2 


1.060900 


1.081600 


1.102500 


1.123600 


1.144900 


3 


1.092727 


1.124864 


1.157626 


1.191016 


1.226043 


4 


1.125509 


1.169859 


1.215506 


1.262477 


1.310796 


5 


1.159274 


1.216653 


1.276282 


1.338226 


1.402552 


6 


1.194052 


1.265319 


1.340096 


1.418619 


1.500730 


7 


1.229874 


1.315932 


1.407100 


1.603630 


1.605781 


8 


1.266770 


1.368569 


1.477455 


1.593848 


1.718186 


9 


1.304773 


1.428812 


1.551328 


1.689479 


1.888469 


10 


1.348916 


1.480244 


1.628895 


1.790848 


1.967161 


11 


1.384234 


1.539454 


1.710339 


1.898299 


2.104852 


12 


1.425761 


1.601032 


1.795856 


2.012197 


2.252192 


13 


1.468534 


1.666074 


1.886649 


2.132928 


2.409845 


14 


1.512590 


1.731676 


1.979932 


2.260904 


2.578534 


15 


1.557967 


1.800944 


2.078928 


2.396558 


2.769032 


16 


1.604706 


1.872981 


2.182875 


2.540352 


2.952164 


17 


1.652848 


1.947900 


2.292018 


2.692773 


8.158815 


18 


1.702433 


2.025817 


2.406619 


2.854389 


3.379932 


19 


1.753506 


2.106849 


2.526950 


3.026600 


3.616528 


20 


1.806111 


2.191123 


2.653298 


3.207185 


8.869684 


21 


1.860296 


2.278768 


2.785963 


3.399564 


4.140662 


22 


1.916103 


2.369919 


2.925261 


8.603637 


4.430402 


23 


1.973587 


2.464716 


3.071524 


3.819750 


4.740530 


24 


2.032794 


2.663304 


3.225100 


4.048935 


5.072367 


25 


2.093778 


2.665836 


3.386355 


4.291871 


5.427433 


26 


2.156591 


2.772470 


3.555673 


4.549388 


5.807353 


27 


2.221289 


2.883369 


3.783466 


4.822346 


6.213868 


28 


2.287928 


2.998703 


3.920129 


5.111687 


6.648838 


29 


2.356566 


3.118651 


4.116136 


6.418388 


7.114257 


30 


2.427262 


3.243398 


4.321942 


5.743491 


7.612255 
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Ex. 11. — Find, by the Table, tbe compound interest 
of $400, at 4^, for 12 years, interest due yearly. 

Looking down the column headed 4 per cent, we cm/\qq 

find the number opposite 12 years to be 1.601082, .601032 

which is the amount of $1 at compound interest, for 400 

the given tune, at the given rat& Subtracting 1, we 240.412800 

have .601032 for the compound mterest of $1. The j «oj.a ai 

compound interest of $400 is 400 times as much. ^^' *'^"-*^ 

Ex. 12. — ^Wbat is tbe compound interest of £90, for 

10 yr. 8 mo., at 6 j^, interest payable yearly ? 

£1.790848 

We find, from the Table, the amount of 90 

£1, for 10 yr., at 6^, to be £1.790848. i fti Trfiqon 

For £90, it wiU be 90 times as much. 8 ^^^'^ ' v'jT 

months remain ; find the amount for this 1 

tune by multiplying by 1.04, the amount 644705280 

of £1 for 8 mo. Subtracting the ori^nal 1611763200 

principal firom the last amount, we get i cy 62387280 

for the compound mterest £77.6233728,— qq 

or, reducing the decimal to lower denomi- 

nations, £77 12s. Bd. 2 far. + £77.6283728 = 

£77 128. 5id. + Ans. 

Beqmred the interest, compounded aminaQy, of 

13. $100, for 17 years, at 6^^. Ans. $169,277. 

14. $625, for 18 years, at 5 ^. Arts. $1504.187. 

15. $379, for 80 years, at 3 ^. Ans. $919,932. 

16. $49, for 20 yr. 2 mo., at 6^. 

17. $875, for 12 yr. 1 mo. 15 da., at 6 jf. 

18. What is the compotind interest of $100, for 8 yr., at 65^, 
interest payable every six months? 

In thiH case, the periods are 6 months each. The Interest of $1, Ibr 6 mo^ at 
4 per cent, equals the interest of $1, for 1 yr., at 8 per cent There are 6 periods 
of 6 mo., in 8 yr. Hence we find in the Table the amount opposite to 6 yr. in the 8 
per cent colnmn, subtract 1 since the inUrett Is required, and multiply the re- 
mainder by the given principal. 

19. Find the compound interest of $480, from Jan. 1, 1860, to 
July 1, 1862, at 8^, interest payable semi-annually. 

20. What will $1200 amount to in 8yr., at 10^, int^^st com- 
pounded half-yearly ? 

21. What will $1450 amount to in 10 yr. 6 mo., at 6^, iuterest 
being compounded semi-annually ? 
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CHAPTER XXI. 

NOTEa— PARTIAL PAYMENTS.— ANNUAL INTEREST. 

867. A Hote (also called a Promissory Note or Note 
of Hand) is a written promise to pay a certain sum to a 
person specified, or to his order, or to the bearer, at a 
time named or on demand. 

358. The Drawer or Haker of a note is the one who 
signs it. The Payee is the one to whom it is made pay- 
able. The Holder is the person who has it in possession. 

The Face of the note is the sum promised. In the 
body of the note the number of dollars is written out, 
and at the top or bottom expressed in figures. 

For example, Jacob Ck>0PER is the drawer of Note 1, ^ven below ; 
RuFUS S. Bbown is the payee ; the face of the note is $800. 

359. Pbomissobt Notes. 

_: (1) 

$300. Baltimore, April 0, 1866. 

Sixty day 9 after date, I promise to pay Et{fu8 S. Brown, or 
order, three hundred dollars, valtie received. 

Jacob Coofeb. 

(2) 

Sawmnah, Jem. 81, 1866. 

For value received, thirteen months after date, we promise to 
pay Messrs. Boot <fe Swan, or order, one hundred and forty-Jke 
■ffi^ dollars, with interest 

HoMEB F. Gbeen. 
^^^^•^^ Moses Watebbtibt. 

A note should always contain the words value received. Otherwise, 
if stut is brought on it, the holder may have trouble in proving that the 
drawer received a valuable consideration. 

Note 2 is s^ed by two parties, and is therefore called a Joint Note. 
It contains the words toUh interest, and hence carries interest from its 

857. What Is a Note t— 808w Who is meant by the Drawer or Maker of a note f 
By the Payee t By the Holder? What is the Face of the note?— 860. Learn the 
forms. What words should a note always contain, and why? What is Note S 
oalled, and why f What Is the effect of the words with intereelf Can interest b« 
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date, at the legal rate of the State. If these words are omitted, as in Note 
1, no interest can be collected, — ^unless the note is not paid at the time 
specified, in which case it accrues from that date. 

A bank-biU is a note signed by the president and cashier, payable in 
specie to the bearer on demand, — ^that is, whenever presented. 

360. A note is said to tnature on the 4^7 that it be- 
comes legally due. This is not till the third day after 
the time specified in the note, three days of grace^ as they 
ai'e called, being allowed, unless the words without grace 
are inserted. If the last day of grace is Sunday or a pub- 
lic holiday, the note matures on the preceding day. 

The term nwnJQviy used in a note, means calendar months. Thus, Note 
2 is nominally due at the expiration of thirteen calendar months, that is 
on the last day, or 28th, of February, 1867 ; it is le^y due on Uie third 
day thereafter, March 3d — and interest must be computed for 1 yr. 1 mo. 
8 da. It would have matured on the same day« had it been dated Jan. 
80, 29, or 28. 

361. A note to hearer may pass freely frgjn hand to 
hand. A note to order ^ to be thus passed, must be signed 
on the back, or endorsed^ by the payee. Thus endorsed, 
it is said to be negotiable. 

An endorser is responsible for the payment of the note, if the maker 
fails to meet it at maturity, unless the words mlhout recourse appear 
above his name on the back. If there are several endorsers, the holder 
of the note may look to any or all of them for payment ; each is respon- 
sible to those that endorsed after him, and the first endorser has his 
remedy agfdnst the drawer. 

^ To make tibe endorsers responsible, the holder of the note, if it is not 
pu4 at maturity, must, on the same day, have it protaAed by a Notary 
Public, and serve a notice of protest on each endorser. 

362. A Bond is a written instrument by which a party 
binds himself to pay to another a certain sum, under a 
penalty usually twice the face of the bond. 

collected. If these words are omitted ? What Is a bank-bill ?— 8fl0. When is a note 
said to matwre f What Is meant by days qf grace ? What does the term mofUASt 
used in a note, mean ? Illustrate this in the case of Note 2.— 861. How is a note to 
order rendered negotiable ? If the maker foils to meet the note at maturity, who is 
responi^ble ? If there are several endorsers, in what order are they responsible f 
What must the holder do, to make the endorsers responsible ?— 862. What is a Bond ? 
— 868. If partial payments are made on notes, &c., where are they entered? What 
are they called ?— 361 What rule has been adopted by the courts in most of the Statea 
'or finding the bolauce duo 1 
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Partial Pajrments. 

363. Partial payments, on account, may be made on 
notes, bonds, or other obligations that cany interest. 
They are entered, with their dates, on the back of the in- 
strument, and are therefore called indorsements. 

364. When such payments are made, different methods 
are used for finding the balance due at the time of settle- 
ment. The courts in most of the States have adopted the 
rule prescribed by the Supreme Court of the United States. 

Unttet) States Rule. 

365. According to the United States method, the ac- 
count is balanced as often as payments are made that 
equal or exceed the interest due. The interest being first 
cancelled, the surplus of the payment goes towards dis- 
charging the principal, subsequent interest being com- 
puted on the balance of principal. No interest is allowed 
on interest ; hence the account is not balanced when pay- 
ments less than the interest are made. 

366. Rule. — ^nd the amourit of the given principal 
to the time when a payment or payments were mode suff^ 
cient to cancel the interest then due, and from, this amownt 
subtract such payment or payments. Taking the re- 
mainder for a new principal, treat it like the former one; 
and so proceed to the time of settlement. 

It can generally be determined mentally whether a payment exceeds 
the interest due. If it is clear that it does not, proceed at on^^.e to the 
next payment — ^Follow the forms given under Examples 1, 2. 



(1) $620. Troy, N. Y., Nov. 1, 1862. 

For value received, I promise to pay Thomas 
Jones, or order, six hundred and twenty dollars, on de- 
mand, with interest. Charles Baisiks. 

Endorsed as follows : — ^Received, Oct. 6, 1863, $61.07. 

866. Aooordlng to the IT. S. mle, how ofton is the acconnt balanced ? To what 
is the payment first applied? To what, the surplus? Why Is not the account b»l' 
anced, when payments less than the interest are made? — 866. Bedt^ the rule. 

. 10* 
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March 4, 1864, $89.03. Dec. 11, 1864, $107.77. July 20, 

1866, $200.60. Settled, Oct. 16, 1866 ; what was due ? 

It i3 clear that each payment exceeds the interest due. Hence we 
must compute the amount to the date of each payment. First find the 
btervals of time by subtraction, then the multipliers at 6 ;i^. 

Tr. mo. da. Intervals. ^f^^^^' 

Date of note, 1862 11 1 

1st payment, 1863 10 6 11 mo. 6 da. .066| 

2d payment, 1864 3 4 4 mo. 28 da. .024| . 

3d payment, 1864 12 11 9 mo. 7 da. .046^ 

4th payment, 1866 7 20 7 mo. 9 da. .0366 

Date of settlement, 1866 10 16 2 mo. 26 da. .014^ 

Total, 36 mo. 14 da. .177^ 

To prove this work, add the intervals, and see whether their sum 
equals the interval from the date of the note to the time of settlement ; 
also, add the multipliers, and see whether their sum corresponds with the 
multiplier that would be obtained from the sum of the intervals. 

Date of settlement, 1866 10 16 i of 36 mo., .176 

Date of note, 1862 11 1 I of 14 da., .002^ 

2 11 14 = 36 mo. 14 da. .177^ 

The multipliers being thus proved correct, we use them in computing 
the several amounts according to the rule, adding ^ as the legal rate for 
N. Y. is 7 ^, and carrying the result to three places of decimals, the last 
of which must be increased by 1 when the next figure is 6 or over. 

Eace of note, or ^ven principal, $620,000 

Interest on the same to Oct 6, 1863, date of 1st payment, . 40.386 

Amount due Oct 6, 1863, 660.386 

First payment 61.070 

Balance and new principal, 699.316 

Int on new principal to Mar. 4, 1864, date of 2d payment, . 17.247 

Amount due March 4, 1864, 616.663 

Second payment, 89.030 

Balance and new principal, 627.633 

Int on new principal to Dec. 11, 1864, date of 3d payment, . 28.414 

Amount due Dec. 11, 1864, 666.947 

Third payment, 107.770 

Balance and new principal, 448.177 

Int on new principal to JiUy 20, 1865, date of 4lh payment, . 19.086 

Amount due July 20, 1866, 467.262 

Fourth payment, 200.600 

Balance and new principal, 266.762 

Int. on new principal to Oct 16, 1866, date of settlement, . 4.409 

Balance due at date of settlement, Oct 16, 1866, . . $271,171 
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(2) $1200. Boston, Jan. 1, 1867. 

Ou demand, I promise to pay Eli Hart, or 
order, twelve hundred dollars, value received, with in- 
terest. Samttel Woodworth. 

Attest: Geo. S. Gbaham. 

Endorsements :--Received,Feb. 16, 1867, $200. ApL 16, 
1869, $300. Dec. 24, 1859, $26. May 3, 1860, $16. Nov. 
3, 1862, $400. What was the balance due Feb. 3, 1864 ? 

find the inteirals and multipliers as in Ez.^1. It is clear that the 
3d and 4th payments are less than the interest due ; hence we pass them 
over, and find the time from the 2d payment' to the 6th. — ^The legal 
rate in Massachusetts is 6 ^. 

Tr. mo. da. Intervals. ^?lSS*l!"/* 

oper oenti 

Date of note, 1857 11 

1st payment, 1867 2 16 1 mo. 16 da. .0075 

2d payment, 1869 4 16 2'yr. 2 mo. Oda. .13 

6th payment, 1862 11 3 Syr. 6 mo. 17 da. .212f 

Date of settlement, 1864 2 3 lyr. 8 mo. Oda. .076 

Total, 7yr. Imo. 2da. .426^ 

Proof. 1864 2 3 iof 86^o., .425 

1867 1 1 iof 2da. .000} 

7 12 .426} 

Face of note, or ^ven principal, . . ' . . . . $1200.000 
Interest on the same to Feb. 16, 1867, date of 1st payment, . 9.000 

Amount due Feb. 16, 1867, 1209.000 

First payment, 200.000 

Balance and new principi^l, . .... . . 1009.000 

Int on new principal to April 16, 1859, date of 2d payment, 131.170 

Amount due April 16, 1869, 1140.170 

Second payment, 300.000 

Balance and new principal, 840.170 

Int. on new principal to Nov. 3, 1862, date of 6th payment, 178.816 

Amount due Nov. 3, 1862, . 1018.986 

Third payment (less than interest), $25. 

Fourth payment, " ♦* ** . . . . 15. 
Rfth payment, 400. 

440.000 



Balance and new principal, 678.986 

Int. on new principal to Feb. 3, 1864, date of settlement, . 43.424 

Balance due at date of settlement, Feb. 3, 1864, . . $622,410 
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(3) $108^ Milwaukee, Wis., Dec. 9, 1860. 

On demand, we promise to pay to the order of Wm. 
K. Boot one hundred and eight -^ dollars, valae received, with 
interest. Bbadbuet, White, & Co. 

Endorsements : — ^Received, March 3, 1861, $50.04. Dec. 10, 
1861, $13.19. May 1, 1863, $50.11. 

How much was due Octoher 9, 1865 ? Ana. $5,844. 



(4) $350. Wilmington, K. 0., May 1, 1862. 

For value received, we jointly and severally promise 
to pay Conover, Clark, & Co., or order, on demand, three hundred 
and fifty dollars, with interest. Anson Haight. 

Benj. W. Blossom. 

Endorsements :— Received, Deo. 25, 1862, $50. June 30, 1863, 
$5. Aug. 22, 1864, $15. June 4, 1865, $100. 

What was due on taking up the note, April 5, 1866 ? 

Ana, $251.62. 

6. A note for $143.50, dated Aug. 1, 1862, hears the following 
endorsements :— Receited, Dec. 17, 1862, $3T.40. July 1, 1863, 
$7.09. Dec. 22, 1864, $13.18. Sept. 9, 1865, $50.50. How much 
is due Dec. 28, 1865, the rate heing 7^ ? Ans. $60,866. 

6. On a note for $8240, dated Dec. 1, 1859, at 5 j^, the following 
payments were made :— Dec. 1, 1860, $100. Dec. 1, 1861, $100. 
Dec. 1, 1862, $100. Nov. 1, 1863, $2500. Oct. 15, 1864, $20. 
July 20, 1866, $25. What was due Aug. 1, 1866 ? 

Am. $1177.244. 

7. A note for $486, dated Sept. 7, 1863, was endorsed as fol- 
lows :— Received, March 22, 1864, $125. Nov. 29, 1864, $150. 
May 13, 1865, $120. What was the halance due April 19, 1866, 
the rate heing 7 ^ ? • Am. $144,404. 

8. A note for $8000, dated June 20, 1858, bore the foUowmg 
endorsements:— Received, Jan. 20,-1861, $2000. March 2, 1861, 
$1000. Dec. 5, 1861, $175. July 31, 1863, $1500. Aug. 15, 
1864, $100. What was the halance due May 31, 1866, the rate 
being 6^? Am. $6366.333. 



MERCANTILE BULE. 



229 



Mbecantilb Bitle. 

367. Merchants, in computing what is due on accounts 
and notes bearing interest, when partial payments have 
been made, generally strike a balance for successive pe- 
riods of one year^ allowing interest on the original princi- 
pal and the several balances, and also on payments made 
'during each year, from their date to its close. 

368. Rule.— 1. Mnd the amount of the given principal 
for one year^ and from it subtract the amount of each 
payment made during the year ^ from its date to the end 
of the year; the remainder forms a ne^ principcU. 

2. Proceed thus for each entire year that follows, to- 
gether with such portion of a year as may intervene her 
tween the expiration of the last annual term and the time 
of settlement, 

Ex. 9. — ^According to the mercantile rule, what was 
the balance due on Note 1, p. 226, at the time of settling ? 

Face of note, or given principal, Nov. 1, 1862, 
Interest on the same for 1 yr., 

Amount, Nov. 1, 1868, 

Payment made Oct. 6, 1868, 

Interest on same to Nov. 1, 1863, (25 days), . 

Balance and new principal, Nov. 1, 1868, 
Interest on new prindpal for 1 yr., , 

Amount, Nov. 1, 1864, .... 

Payment made March 4, 1864, 

Int. on same to Nov. 1, 1864, (7 mo. 27 da.). 

Balance and new principal, Nov. 1, 1864, . 
Interest to date of settlement, Oct. 16, 1866, 

Amount, Oct. 16, 1866, 

Payment made Dec. 11, 1864, 

Int on same to Oct. 15, 1865, (10 mo. 4 da.), . 

Payment made July 20, 1866, 

Int. on same to Oct. 15, 1866, (2 mo. 26 da.), . 

Balance due at date of settlement, Oct. 15, 1865, 



lei.OYO 
. .297 



$89,030 
4.103 



$620,000 
43.400 

"663.400 

61.867 

602.033 
42.142 

644.175 

93.133 

661.042 
36.859 

~687.901 



$107,770 

6.370 

200.600 

3.314 



317.954 
. $269,947 



867. How do merchants generally find the balance due, when partial payment^ 
haye been made ?— 868. Becite the mercantile mle. 
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10. According to the mercantile rule, what was the balance 
due Sept. 80, 1865, on a note for $1475, dated June 2, 1864, on 
which was paid, Sept. 17, 1864, $200 ; Jan. 3, 1865, $300 ; Ang. 
2, 1865, $400 ; interest being allowed at 6^? Ana, $664,285. 

11. Solve Ex. 4, p. 228, by the mercantile rule. Am. $252,123. 

12. Solve Ex. 7, p. 228, by the mercantile rule. Ans, $143,553. 

369. When the note is settled within a yetLV^Jind the 
amount of each payment from, its date to the time of set- 
tlement, and subtract their sum from, the amxmnt of the 
face of the note from its date to the tims of settlement. 

13. A note for $1000 was given July 18, 1865, at 6 ^. $200 
was paid Sept. 10; $140, Dec. 20 ; $350, April 21, 1866. What 
was due on taking up the note, June 2, 1866? Am. $347,428. 

14. Required the balance due Aug. 1, 1866, on a note for 
$1380, at 6^^, dated Oct. 1, 1865, on which a payment of $50 
was made Jan. 1, 1866, and a like payment on the 1st day of 
every month thereafter. Am, $1097.166. 

15. A note for $600 is dated Jan. 10, 1865, bearing interest at 
7 5^. Payments of $100 each are made March 15, April 18, Aug. 
1, of the same year. What is due Sept. 15, 1865 ? Am. $321,369. 

CONNECTICtTT BlTLE. 

370. By the Connecticut rule, the balance is found 
yearly, when a payment is made within the year ; when 
not, the U. S. method is followed. 

371. RtTLE. — 1. Mnd the balance due at. the close of 
successive years from the date of the note, if a payment 
has been made each year, by subtracting from, the am^ount 
of the principal for the year, the amount of the payment 
or payments of thaZ year from their date to its end, if 
such payment or payments exceed the interest ; if not, the 
payment alone, without interest, must be subtracted. 

869. What Is the method almost nhiyenally nsed for finding the bahince due on 
notes settled within a year ?— 870. By the Connecticut rule, how often is the balance 
found t— 871. Bedte the Connecticut rule. 
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11200.00 
10.60 



11200.000 
72.000 

1272J0OO 
210.600 



2. If no payment has been made within a year^ find 
the amount of the principal to the time of the next pay- 
mentj and sicbtract the payment. 

3. Should the time of settlement not coincide with the 
close of an annual term^ compute the last amounts to the 
time of settlement^ and not to the close of the year. 

Ex. 16. — ^By the Connecticut rule, what was due on 
Note 2, p. 227 ? 

Face of note, or ^yen principal, Jan. 1, 1867, 
Interest on tibe same for 1 year, 

Amount, Jan. 1, 1868, ..... 
Payment, Feb. 16, 1867, ..... 
Interest on same to Jan. 1, 1868, (10 mo. 16 da.). 

Balance and new principal, Jan. 1, 1868, .... 1061.600 
Interest on new principal to April 16, 1869, (1 yr, 3 mo. 16 da.), 82.266 

Amount, April 16, 1869, 1148.766 

Payment, April 16, 1869, 800.000 

Balance and new principal, April 16, 1869* .... 843.766 
Interest on new principal for 1 year, 60.626 

Amount, April 16, 1860, 894.392 

Payment, Dec 24, 1869, (less than interest then due), . 26.000 

Balance and new principal, April 16, 1860, .... 869.392 
Interest on new principal for 1 year, 62.164 

Amount, April 16, 1861, 921.566 

Payment, May 8, 1860, $16,000 

Interest on same to April 16, 1861, (11 mo. 13 da.), .868 16.868 

Balance and new principal, April 16, 1861, .... 905 698 
Interest on new principal to No?. 3, 1862, (1 yr. 6 mo. 17da.), 84.079 

Amount, Nov. 3, 1862, 989.777 

Payment, Nov. 3, 1862, 400.000 

Balance and new principal, .... 
Interest to date of settlement, Feb. 3, 1864, . 

Balance due Feb. 3, 1864, .... 



689.777 
44.283 

iesiioio 



According to the Connecticut rule, 

17. What was due on Note 3, p. 228 ? Am, $5,793. 

18. Find the answer to Ex. 8, p. 228. Ans, $6405.66. 

19. What is due July 4, 1866, on a note for $9500, at 6 ^, dated 
June 15, 1863, — $3000 having been paid on account, Aug. 1, 1864; 
$50, June 30, 1865 ; $175, May 80, 1866 ? Am. $7763.841. 
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Notes nrlth Interest annually. 

372. Notes Bometimes contain the words with interest 
annuaUy. In such cases, if the interest is not paid, the 
law in New Hampshire allows the creditor pimple inter- 
est on each item of annual interest from the time it aor 
crued to the date of settlement. 

Ex. 1. — A note for $2000 is given March 17, 1863, with 
interest rft 6^, payable annually. No interest having 
been paid, what is due May 3, 1866, according to the law 
of N. H.? 

Face of note, on interest from March 17, 1863, . . . $2000.000 
Interest on same to date of settlement, May 3, 1866, . . 375.333 

Annual interest, $120, has accrued 3 times. 
Interest on $120 from March 17, 1864, to 

date of settlement, . . . 2 yr. 1 mo. 16 da. 
Int. on $120 from March 17, 1865, . 1 yr. 1 mo. 16 da. 
Int. on $120 from March 17, 1866, . 1 mo. 16 da. 

Total time, . .* . 8yr. 4 mo. 18 da. 
Interest on $120, for 3 yr. 4 mo. 18 da. 24.360 

Amount due May 3, 1866, $2399.693 

In stead of computing the interest separately on each item of annual 
interest, it is shorter to add the periods, as above, and find the interest 
on 1 year's interest for a time equal to their sum. 

Rule. — Add the given principal^ its interest from date 
to the time of settlement^ and the interest on 1 yearns in- 
terest for a term equal to the sum, of (zU the periods during 
which successive payments of interest have been due. Their 
sum is the amount at annual interest. 

This amount will be less than the amount at compound interest, as 
only simple interest on the interest is allowed. 

373. If partial payments have been made on notes 
" with interest annually ", the balance due is found, ac- 
cording to usage in New Hampshire, by the Mercantile 
Rule, § 368, which is therefore sometimes called the New 
Hampshire Rule. 

872. What words do notes sometimes contain ? If no Interest is paid on snch 
notes, what does the law in New Hampshire allow the creditor ? Go through Ex- 
ample 1. What short method is suggested ? Becite the mle for finding the amount 
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EXAMPLES FOB PBAOTIOE. 

1. What amount is due July 6, 1866, on a note for $820, dated 
Jan. 8, 1864, at 6 % interest annually, no interest having been 
paid? An^, $926,851. 

2. Find the amount due on a note for $1125, interest payable 
annually at 6 ^, said note having run 8 3T. 9 mo. 9 da. without any 
payment. Am, $1401.379. 

3. What is due on a note promising to pay $560 five years 
after date without grace, with interest at 5^^ payable annually, 
no payment having been made till maturity ? Am. $780.94. 

4. Required the amount of $290.50, for 6 yr. 2 mo., at 6 ^, in- 
terest payable annually. An», $414,718. 

5. Find the amount of $425, for 4 years, at 4^, interest pay- 
able annually. 

6. Required the amount of $850.75, for 3 yr. 10 mo. 6 da., at # 
6 % interest payable annually. * 

7. A note for $715, dated Dover, K H., Oct. 4, 1863, bearing 
interest at 6 ^ payable annually, is endorsed as follows : Received, 
April 4, 1864, $76 ; Oct. 1, 1865, $10 ; Dec. 3, 1865, $100. What 
is due, April 28, 1866 ? (See § 368.) Am. $633,257 



CHAPTER XXII, 

DISCOUNT. 

374. Discount is an allowance made for the payment 
of money before it is due. 

375. Discount is often computed without reference to 
time, at a certain per cent, on the amount due, and may 
exceed legal interest. This, however, is not true discount, 

of a note with interest payable annually-. How does this amount compare with the 
amount at compound interest ?— 378. If partial payments have been made on notes 
with interest payable annually, how is the balance found in N. H. ? 
S74. What is Discount?— 876. How is discount often computed ? 
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For example : A merchant buys $1000 worth of goods on 6 months* 
credit The money being worth more to the seller than its mere interesti 
he will make a dUoouni of 6 ^ on the face of the bill for cash ; that is, 
the buyer can discharge his debt of $1000, due in 6 months, by paying 
$950 down. 

Present TTortli.— Tme Dlscoiiiit* 

376. The Present Worth of a sum due at a future time 
without interest, is such a sum as put at interest for the 
given time will amount to the debt. 

The Tme Discoont is the difference between the present 
worth and the face of the debt In other words, it is the 
interest on the present worth for the given time. 

If I owe $106 a year hence without interest, and money is bringing 
6 ^, the present worth is $100, because that sum at 6 %, for 1 year, would 
amount to $106. The tme diecowU is $106—^100, or $6 ; which is the 
Interest on $100, at 6 %, for 1 year. 

377* It will be seen that the debt corresponds to the 
amount, of which the present worth is the principal 
Hence, to obtain the present worth from the -debt, the 
rate and time being given, we have only to apply the 
rule in § 352. 

378. Rule. — 1. To find the present toorth, divide the 
debt hy the amount of%\^for the given time^ at the given 
rate. 

2. To find the true discount, svhtract the present worth 
from the debt. 

Example. — What is the present worth of $124.20, due 
in 6 months without interest, the current rate being 7 ^ ? 
What is the true discount ? 

Amount of $1, for 6 mo., at *l ^, $1,035. 

$124.20 -^ 1.035 = $120, present worth. ) . ^^^ 
$124.20 - $120 = $4.20, true discount ) ^***«^«- 

Give an example of disoonnt computed without reference to time. — 878. What 
Is the Present Worth of a smn due at a ftitore time withoat interest? What is the 
Tme Discount? Illustrate these definitions.— 378. Bedte the rule for finding the 
present worth and tme discount. Solve the given example. 
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EXAMPLEB FOB PBAOTIOB. 

1. What is the present worth of $4161.575, due three montlis 
hence, when money brings f ^ a month ? Ana, $4070. 

2. Of $622.75, due 8i years hence, at 5^ ? Ana, $530. 
8. What is the true discount on $100, due in 6 months, when 

money is worth 6^? Aru. $2,918. 

4. On $750, due 9 montlis hence, at 7^? Ans. $87,411. 

5. find the present worth of $7102.72, due 4 yr. 12 da. hence, 
at 8 ^. What is the true discount ? 

6. A debt of $150 is due Oct. 1, 1866 ; what amount would 
pay it, June 18, 1866, reckoning at 6 ^ ? Atu. $147,847. 

7. Bought, May 1, $50 worth of goods, on 6 months' credit. 
What sum paid Aug. 1 will discharge the debt, money being worth 
4} ^ per annum ? Ans. $49,448. 

8. A owes B $961.18, due 1 year 5 months hence, and $8471.20, 
due in 8 years 9 months, without interest. Money being worth 
7^, what discount should be allowed on both debts, if paid at 
once? Ans. $808,448. 

9. What sum paid down Jan. 1 is equivalent to $87.40 paid on 
the 1st of the next August, money being worth 6 ^ ? 

10. A merchant buys a biU of $1500, on 6 months' credit, but 
settles it by paying cash, a discount of 5 ^ on the face of the bill 
being allowed. What does the discount amount to, and by how 
much does it exceed the true discount, money being worth 7^? 

Ans. $75; $24.28. 

11. When money brings i^ & month, a merchant settles a bill 
of $840, due 60 days hence, for cash, at a discount of 2i ^. What 
does he pay down, how much discount does he get, and by how 
much does it exceed the true discount ? Last ans, $12.68. 

12. Sold $1500 worth of goods, on 7i months' credit. What 
is the present worth of the bill, computed at 7 ^ ? 

18. Bought, on 6 months' credit, muslins for $128, hosiery to 
the amount of $100.50, and $750 worth of cloth. K cash is paid 
for the whole bill, what amount should be deducted, reckoning at 
6 ^ ? How much, at 7 ^ ? First ans. $28.85. 
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14. Sold $1500 worth of hardware, half on 6 months' and half 
on 9 months' credit. What smn paid down would discharge the 
whole debt, the current rate of interest being 7^ ? 

15. A man buys a furm of 97 A., at $110 per acre, on a credit 
of 9 mo. What discount should be allowed if the money is paid 
down, reckoning at 5 ^ ? At 6i ^ ? Zcut ana. $495,984. 

16. Bought goods to the amount of $1200, one third payable 
in 3 mo., one third in 6 mo., and the rest in 9 mo. What sum 
paid down would discharge the whole debt, money being worth 
6 per cent? Ans. $1165.21. 

17. Which is worth most, $500 cash down, $516 six months 
hence, or $580 in twelve months, money being worth 7^ ? 

18. A merchant, having bought some goods, has his choice 
between paying the face of the bill, $1050, in 90 days, or paying 
cash at a discount of 2 ^. If money is worth 7^, which had ha 
better do, and what will he gain by so doing ? 

Ans, Pay cash ; gain, $2.94. 

Bank Dtgeomit. 

379. A Bank is an institution chartered by law, for 
the purpose of receiving deposits, loaning money, and 
issuing notes, or bills, payable on demand in speoie, — 
that is, in gold or silver. 

380. Banks loan money on notes. Deducting a cer- 
tain part of the face of the note in consideration of ad- 
vancing the money, the bank pays over the rest to the 
borrower. The note is then said to be discounted. It 
thus becomes the property of the bank, which, when it 
matures, receives from the drawer the amount of its face. 

The portion deducted, or allowance made to the bank, 
is called the Bank Discoimt The sum paid to the holder 
is called the Proceeds or Avails of the note. 

A merchant holds a note for $200, payable in 90 days. Wishing to 

879. What is a Bank ?--880. When is a note said to be dUoowtited ? What is 
meant by Bank Discount ? What is meant by the FktKseedB or Ayails of the nota? 
lilostrate this process and these deflnitionSb 
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use the money immediately, he endorses it, takes it to his bank, and 
places it in the discount box. If both maker and endorser are considered 
responsible, the bank retains the note, and, deducting $8.10, pays over the 
balance $196.90 to the holder. The Bank Discount is $8.10 ; the Pro- 
ceeds are $196.90. 

381. Bank discount is greater than true discount^ — 
the former being computed on the face of the note or 
amount, the latter on the present worth or principaL It 
is equivalent to simple interest paid in advance, for three 
days more than the time specified in the note, — ^three days 
of grace being always allowed in computing bank discount. 

382. Case I. — To find the bank discount and proceeds 
of a note^ its face being given, 

Ex. 1.— A holds a note for llOOO, dated Feb. 1,1866, 
payable in 4 mo. April 1, he gets it discounted at 6^. 
What are the bank discount and proceeds ? 

Two months having expu'ed at the date of discount, interest must be 
computed for 2 mo. 8 da. 

Interest of $1 for 2 mo. 8 da. = .0106 

.0106 X 1000 = $10.60, Bank Discount ) j„^„^ 

$1000 - 10.60 = $989.50, Proceeds. ) -a»ww««- 

RtJiiE. — 1. JFbr the bank discount^ find the interest on 
the face of the note^ at the given rate^for three days more 
than the specified time. 

2. For the proceeds^ subtract the bank discount from 
the fa^ of the note. * 

383. If the note bears interest, cast interest as above 
on tJie amount due at maturity ^ in stead of on tJie face 
of the note. 

Ex. 2. — ^At 7 ^, what is the bank discount on a note for 
$600, payable in 6 mo. with interest at 6 ^ ? 

Amount of $600, for 6 mo. 8 da., at 6 %, $618.80. 
Interest on $618.80, for 6 mo. 8 da., at */ %, $22. 

Am, $22. 

881. How does hank diaeount compare with tfua dUeowit ? Why is bank dia- 
•ount the greater ? To what is it equivalent ?— 882. What is Case L ? Explain Ex- 
ample 1. Beclte the rule.— 888. If the note bears interest, how must we prooeedf 
Solve Example 2. How does it differ from Ex. 1 ? 
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EXAMPLES FOB PBAOTIOE. 

1. What is the bank discount oa a note for $1000, for 8 mo., 
j^j. tj-l I Am, $18,083. 

2. On a note for $160, for 6 mo., at 6^? 

8. On a note for $876, for 8 mo. 9 da., at 7^ ? 

4. On a note for $400, for 9 mo. 27 da., at 6*5^ ? 

5. Find the proceeds of a note for $472, nommally due Nov. 
16, discounted the 16th of the previous January, at 7 per cent 

Am, $444.19. 

6. A note for $1800, payable in 60 days, was discounted at a 
bank at 6 ^ ; how much did the holder receive ? Am. $1781.10. 

7. A merchant gets three notes discounted, the first two at a 
broker's for 6 ^ the third at a bank for 7 ^. What does he receive 
on all three, the first bemg for $837.60 payable in 80 days, the 
second for $660 in 60 days, the third for $6720 in 90 days ? 

Am. $8074.56. 

8. A farmer buys 48 A, 1 R. of land at $80 an acre. Getting 
a note for $4280.76, payable in 90 days, discounted at a bank at 
6^, he pays for his land out of the proceeds ; how much has he 
left? " Am. $764.40. 

9. A builder buys 28260 ft. of boards, at $80 per M., paying 
the bill with his note at 16 days. The seller gets the note dis- 
counted at a bank three days afterwards, at 7^ ; how much does 
he realize for it ? Am. $695.47. 

10. What is the difference between the bank discount and the 
true discount on a note dated Feb. 1, 1866, for $400, payable in 
90 days, at 7^? ^ns. 13c 

11. What are the proceeds of a note for $426.10, payable in 
57 days, with interest at 6 ^, discounted at a bank for 6 ^ ? (§383) 

Am. $426.06. 

12. A owes B for 46 bundles of paper, at £1 10s. a ream. He 
pays B the proceeds of a note for £100, payable in 80 days, which 
he gets discounted at a bank for 6 ^. How much is he then in 
B'sdebt? Am. £38 lis. 

18. A person having a six-month note for $1200, dated May 
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2, 1866, on the 1st of June gets it disoou" ted at a bank for 5 ^, 
and invests the proceeds in land at $1 per acre. How much land 
does he buy ? Ans. 1174^ A, 

14. If I get a note for $720, payable 4 mo. 15 da. hence, with 
interest at 7 ^, discounted at 6 ^, what will the discount be ? 

384. Casb IL — To find for vyJiat sum a note must be 
drawny/or a given time and rate^ to yield certain pro- 
ceeds. 

Ex. — ^For what sum must a note be drawn at 90 days, 
that, when discounted at a bank at 6^, it may yield |200 
proceeds ? 

Find the proceeds of $1, for the ^ven time and rate. 
Bank discount on $1 for 90 + 8 days, at 6^, $.0156. 
Proceeds of $1, discounted for 98 days, at 6 %, $ .9846. 
Since $1 yields $ .9846 proceeds, to yield $200 proceeds will require 
as many times $1 as $ .9846 is contuned times in $200, or $203,149. 
Proof.— Bank discount on $203,149, at 6^, for 93 days, $8,149. 
$208,149 — $8,149 = $200, Froceeda, 

RxiLB. — 1. Divide the given proceeds by the proceeds 
of $1 for the given tim>e and rate. 

2. Prove by finding whether the proceeds of the resuU 
equal the given proceeds. 

EXAMPLES FOB PBAOTIOE. 

1. For what sum must a note be drawn, that^ when discounted 
for 8 mo., at 6 ^, its proceeds may be $600 ? Ans. $609.45. 

2. What must be the face of a note, that^ when discounted at 
5^ for 10 mo., the avails may be $1000 ? Ans, $1043.93. 

3. For what amount must I draw my note at 12 mo., that, 
when discounted at 7^, it may yield $100 ? 

4. For what sum must a note dated May 3, payable ITpy. 3, 
be drawn, to yield $365, when discounted at 6^? Ans. $376.48. 

5. A man bought a house for $3287 cash. How large a note, 
payable in 90 days, must he have discounted at 6 ^, to realize that 
amount? Arts, $3338.75. 

884. What 1b Case IL ? Explain and prove the given examples . 
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6. I had three notes discounted at 6 ^, for 8 mo., 4 mo., and 
6 mo., respectively. The proceeds were $600, $400, and $300. 
What was the face of each ? Sum of am, $1327.26. 

7. A merchant had three six-month notes discounted at 5, 6, 
and 7 i>^ respectively. The proceeds of each were $1000. What 
was the face of each ? Fvnt ana. $1026.08. 



CHAPTER XXIII. 

COMMISSION.— BROKERAGE.— STOCKS. 

385. Commissioii is a percentage allowed to an agent 
for the purchase or sale of property, the collection or in- 
vestment of money, or the transaction of other business. 

A party attending to such business for a commission 
is called an Agent, a Factor, Commission-merchant, or 
Broker. 

386. A Broker is one who buys or sells goods for 
another, without having them at any time in his posses- 
sion, or who exchanges money, obtains loans, or deals 
in stocks. The commission paid to a Broker is called 
Brokerage. 

The rate of commission and brokerage differs according to the busi- 
ness transacted and the amount involved, ranging from ^ to 6 ^. A com- 
mission-merchant usually gets 2^^ for selling goods, and an additional 
2^^ if he guarantees the payment. 

387. A Consignment is a lot of goods sent by one 
party to another for sale. The party sending them is 
called the Consignor ; the one receiving them, the Con- 
signee. 

The Gross Proceeds of a consignment are the whole 

885. What is Ck>miBlBslon ? What is a party attending to business on commis- 
sion called?— 886. What is a Broker? What is Brokerage ? Between what limits 
does the rate of commission and brokerage generally range ? What does a commis- 
sion-merchant nsnally get for selling goods ?— 887. What is a Consignment? Who 
is the Consignor ? Who is the Consignee ? What is meant by the Gross Proceeds 
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amount realized by the sale. The Net Proceeds are what 
is left for the owner, after deducting commission and other 
charges. 

388. Stocks is a general term applied to Government 
or State bonds, and the capital of companies incorporated 
or chartered by law. There are state stocks, bank stocks, 
railroad stocks, &c. 

When a company is formed for building a railroad, constructing a 
telegraph line, establishing a bank, carrying on extensive manufacturing 
operations, or any other enterprise, those interested subscribe a certain 
amount needed for conducting the business, which constitutes the Capi- 
tal, or Stock, of the company. This stock is divided into portions called 
Shares, which may be of any amount, but are usually $100 each, and 
are represented by Certificates or Scrip. — Stock is bought and sold by 
brokers. It is constantly fluctuating in value, rising or falling according 
to the demand for it, the profits of the company, and other influences. 

Those who own any particular stock, whether by original subscrip- 
tion or purchase, are called Stockholders. They constitute the Com- 
pany, and elect Directors, by whom a President and other officers are 
chosen. 

389. A broker who deals in stocks is called a Stock- 
broker. His commission for buying or selling is reck- 
oned at a certain per cent, (usually J^) on the nominal 
value of the stock, without reference to the market price. 

390. Commission is 2i, percentage. 

The money collected, realized, or invested, is the base. 
The per cent, allowed as commission is the rate. 
Hence, by the principles of Percentage (§ 321), these 

RtTLES. — ^I. To find the commission^ multiply the base 

by the rate. 

n. To find the rate^ divide the commission by the base^ 
HI. To find the base^ divide the commission by t/ie 

rate, 

«f a consignment? By the Net Proceeds ?--S88b What is meant by Stocks ? When 
a company is formed, how is the necessary capital obtained ? How is this capital, 
or stockf divided? By whom is stock bought and sold? What makes it fluctuate 
in value? Who are called Stockholders? Whom do they elect? Who are chosen 
by the directors ?— ^889. What is a broker who deals in stocks called? How is a 
stock-broker^s commission reckoned ?— 890. Commission being a percentage, what 
is the base ? What is the rate ? Becite the rules. 

11 
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SZAMPLEB FOB PBAOTIOE. 

[In all the examples relating to stocks, take $100 for a share, im- 
less otherwise directed.] 

1. What commission must be paid an agent for collecting bills 
to the amount of $2460, at 5 ^ ? Ana. $123. 

2. A broker buys for me 100 shares of Erie B. B. stock, and 
seUs the same the next day. What is his brokerage, i ^ being 
charged^ for each transaction ? 

8. A lady, having $22000 on bond and mortgage at 6 ^, em- 
ploys an agent to collect 1 yearns interest and invest it. What 
commission must she pay, the rate being 2|^ for collecting and 
i^ for investing? Ans, $39.60. 

4. What brokerage must a person pay to have $1475 nncor- 
rent money exchanged, at an average rate of f ^, and how mach 
should he receive in current funds ? 

5. An auctioneer, who charges 2 ^, receives $225 for selling 
some paintings ; how much did they sell for ? Am, $11250. 

6. What are the net proceeds of a consignment sold for $4250^ 
on which there are charges of $27 cartage, $103 storage, and 2^^ 
commission? Ans, $4013.75. 

7. Sold 412 bales of cotton, averaging 405 lb. each, (^ 27c. a lb. 
What was the conmiission, at 2^^ ? Ans. $1126.305. 

8. What ^ does a commission-merchant charge, who receives 
$223 for buying $5575 worth of goods ? Ans. 4^. 

9. A factor in Mobile received from a planter 514 bales of cot- 
ton ; after paying on it $840 expenses, he sold it at $120 a bale. 
He then bought for the planter $1525 worth of hardware, and 
groceries to the amount of $3018.20. His commission being 2 ^ 
on sales, and 3 ^ on purchases, how much must he remit to the 
planter? Ans, $54926.90. 

10. An agent collects for a society 250 bills, of $6 each. How 
much must he pay over, if he gets 5 ^ commission ? 

11. A broker sells for a customer 250 shares of N. Y. Central 
R. B. stock, and buys for him 300 shares of Michigan Southern. 
At i j^, what is the brokerage ? > 
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12. Wishing to buy 86 A. of land, I obtained the necessary 
amount through a broker, who charged 1 ^ for negotiating the 
loan. His commission amounted to $63.75 ; what did the land 
cost per acre ? Ans, $75. 

13. A commission-merchant, for selling $12000 worth of grain 
and guaranteeing payment, charged $600, and for purchasing a 
bill of $4220 charged $63.30. What ^ did he charge for each, 
transaction ? 

14. A factor, having sold 1250 barrels of flour at $8 a barrel, 
invested his commission, which was at the rate of 1}^, in a new 
company that was forming. How many shares, at $25 each, did 
betake? Ans. 7. 

391. To find the hasCy the rate and the sum or differ- 
ence of the commission and base being given, 

A party sometimes remits to an agent a certain amount 
to be invested, after deducting his commission. Here the 
sum of the commission and base is given, and the base, or 
amo.unt invested, is required. 

Again, when the net proceeds and rate tire known, it 
is sometimes required to find the gross proceeds of a sale. 
Here the difierence between the base and the commission 
is given, and the base is required. 

These cases are analogous* to those presented in § 323, 
tmder Percentage. 

Ex. 1. — ^B sends a commission-merchant $6000 to invest 
in cotton, after deducting his commission of 2 ^. How 
much must be invested, and what is the commission ? 

Every $1 invested will cost B |1 + 2c. commission, or $1.02. Hence 
there wiU be as many times |1 invested as $1.02 is contained times in 
$6000. $6000 -!- 1.02 = $5882.86, Amount invested. 

The commission will be the difference between the whole amount sent 
and the sum invested. $6000 — $5882.36 = $117.66, Commission. 

Prove by finding whether the commission on $5882.36, at 2^, is 
$117.66. 



891. What cases are sometimes presented, analogous to those in $ 828, under 
Percentage ? Explain Example 1. 
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Ex. 2. — ^A real estate agent, having sold a house, pays 
himself 1^ commission, and hands over to the owner 
$13365. What did the property bring, and what is the 
commission ? 

The commission being 1 %y every $1 of the purchase price will net the 
owner 99c. The house, therefore, brought as many times $1, as 99c., the 
net proceeds of $1, is contained times in $13365, the net proceeds the 
owner received. $18366 -j- .99 = $13600, Selling price. 

The commission will be the difference between the selling price and 
the net proceeds. $13600 — $13366 = $136, Commiasian, 

Prove by finding whether the commission on $18600, at 1 %y is $136. 

392. Rule. — 1. JFbr the bctse^ divide the given number 
of doUara by 1 increased or diminished by the rate ex- 
pressed decim^itty^ according as the sum or diffidence of 
the commission and base is given. 

2. JFbr the commission^ take the difference between the 
base and the given number of doUars. 

3. Prove by finding whether the commission obtained 
by multiplying the base by the given ratey equals the com- 
mission as just found, 

BZAMFLES FOB PBAOTIOE. 

1. A broker receives $30000 to invest in real estate, after de- 
ducting hia brokerage of i ^. What will be the amount invested, 
and what his commission ? * First ans, $29925.19. 

2. A person sends his commission-merchant $15000 to invest 
in com. The commission, 1 ^, being* taken out of the sum sent, 
and the com costing 75c. a bushel, how many bushels were pur- 
chased? Ans. 19801 bu.+ 

. 8. An agent, having sold some property, paid the owner 
$11187.50, which remained after deducting his commission of 1^. 
What did the property sell for ? Am, $11250. 

4. A commission-merchant paid $1000.50 charges on a con- 
signment, retained 2i^ commission, and remitted $38487 to the 
owner ; what were the gross proceeds ? Ans. $40500. 

Explain Example 2.-392. Bcdto the rale for finding the base and commission, 
trhen the som or difference of the commission and base Is given. 
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5. An agent, who gets 5,^, collects a number of bills of $10 
each, for a society. He pays over to tlie treasurer $1149.50 ; how 
many biUs were collected ? An8, 121. 

6. What are the gross proceeds of a consignment, if the com- 
mission is 2i'^, the other charges are $1000.85, and the net pro- 
ceeds $12772 ? 

7. A gentleman who has $30000 invested on bond and mort- 
gage at 7 ^, employs an agent to collect six months' interest, and 
directs him to invest in grain what is left after paying himself his 
commission, — ^which was 1 ^ on the amount collected, and 2^ on 
the amount invested. How much was invested ? Ans. $1019.12. 

AcGoiiiit of Sale§. 

393. An Account of Sales is a statement rendered by a 
commission-merchant to a consignor, setting forth the 
prices obtained for the goods sent and the amount real- 
ized, the charges paid and the net proceeds due the con- 
signor. They are made out in the following form : — 



/Sales of Flour for acct, of H, Day dt Co,y Buffalo, 



1866. 


Sold to 


Description. 


Bar. 


June 1 


Beck & Co. 


Extra Ohio. 


88 


" 2 


I. R. Shaw. 


Canadian. 


20 


" 4 


S. Bennett. 


Fhenix Mills. 


95 


" 5 


David Orr. 


U (( 


75 


it it 


Boe & Son. 


City Mills. 


160 



@ 




$9.00 
9.20 
8.75 
8.70 
7.95 


$747.00 
184.00 
831.25 
652.50 

1272.00 




$8686.76 



Charges. 

Freight on 433 har., <^ 75c., $824.7^ 

Cartage, 21.50 

Storage, 43.30 

Commission on $8686.75, <^ 2^^, 92.17 

Total charges, 



$481.72 
$3205.03 



Net proceeds to credit of R. Day & Co., 

E. & O. E.* 
N. Y., June 6, 1866. Buttkbworth, Httdson & Co. 



* Errors and omissions excepted. 
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1. Make ont the following Acconnt of Sales, and find the net 
proceeds due the consignor : — 

Sales 0/4266 Bushels ^WJieat^for acct. of Asa JFl White^ 

Oswego. 



1868. 


July 


2 


t( 


(( 


l( 


8 


(( 


t( 


u 


« 


u 


5 



Sold to 



Description. 



H. Brown. 
City MiUs. 
Bruce & Co. 
Farr Bro's. 
I. B. Moe. 
H. S. Hunt 



Red Winter. 

(I t( 
New Mich. 



it 






Bu. 


® 


750 


$1.90 


600 


1.89 


600 


1.92 


500 


2.62 


940 


2.61 


875 


2.69 







$ 



Charges. 



Freight on 1950 bu., @ 12c., $ 

" " 2815 bu., <^ 12ic., 
Advertising, .... $6.46 
Commission on $ , at 2}^, 

Total charges, 



% 



Net proceeds to credit of Asa F. White, 

E. & 0. E. 
N. Y., July 7, 1866. Habbison & Babeow. 

2. Make out an Account of Sales, in proper form, from the fol- 
lowing data : — 

Messrs. Meyer & Herzog, commission-merchants, of New York, 
received a consignment of provisions from Henry L. Jones & Co., 
of Rome, N. Y., as follows :--10 firkins of butter, 940 lb. ; 87 cwt. 
of cheese; 80 barrels mess pork; 16 cwt. hams; 40 packages 
shoulders, 27001b. 

They paid charges on the consignment as follows : — ^Freight, 
$75.40; drayage, $5.76; storage, $12.25 ; insurance, $6.60 ; ad- 
vertising, $12.76. Their commission was 21 ^. 

They sold the butter, June 19, 1866, @ 37ic. a lb. ; the cheese, 
same date, ® 19c. June 20, they sold the pork @ $81 per bar., 
the hams ® 18}c. a lb., the shoulders <^ 14c. 

Ana, Net proceeds, $2484.26. 
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StOGk§. 

394. The Market Yalne of a stock is what it sells for. 

395. When the market value of a stock is the same as 
its nominal value, it is said to be at par. 

When its market value is greater than its nominal value, 
it is said to be above par or at a premium; and when 
less, to be below par or at a discount 

When a hundred-dollar share sells for $100, the stock is at par; at 
$101, it is above par J or at a premium ofl%; at $99, it is below par^ or 
at a discottnt of 1 %. The premium or discount is always reckoned on the 
par value as a base.-T-Stock is generally quoted at the market value of one 
share. In the three cases just specified, it would be quoted respectively 
at 100, 101, and 99. 

396. When the capital for a new company has been 
subscribed, if it is not all needed immediately it is called 
for in portions, or Instalments — a certain per cent, at a 
time. 

397. Stockholders are sometimes called on to meet 
losses or make up deficiencies, by paying a .certain 
amount on each share they hold. The term Assessment 
is applied to a sum thus called for. 

398. The Oross Earnings of a company consist of all 
the moneys received in the course of their business. The 
Net Earnings are what is left after deducting expenses. 
When there are net earnings to any considerable amount, 
they are divided, in whole or in part, among the stock- 
holders, according to their respective amounts of stock. 

399. A Dividend is a sum paid from the earnings of a 
company to its stockholders. 

Let the capital of a company be $2600000 ; let its gross earnings for 

894. What is meant by the Market Valne of a stock?— 895. When is a stock 
said to be at par ? When, above par ? When, bel^w par ? When, at a pre- ' 
miumi When, at a discount? Illustrate these definitions. — 896. What is meant 
by Instalments ? — 897. What is meant by an Assessment ?— 898. What is meant by 
the Gross Earnings of a company ? By the Net Earnings ? When there ore net 
earnings to any considerable amount, what is done with them?— 899. What is a 
Dividend? 
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six months be $260000, and its expenses for the same dme $100000: 
the net earnings will be $160000. Of this sum it is thought best- to re- 
tain $60000 as a surplus, to meet any unforeseen expenses, and to divide 
the rest, $100000, among the stockholders. To find the rate, the per- 
centag:e must be divided by the base, § 821. $100000 -^ 2600000 = .04. 
A dividend of 4 per cent, is declared ; and each stockholder's dividend 
will be founa by taking 4 ^ of the par value of his stock. 

400. When a company need mqney, tbey sometimes 
borrow it on their property as security, issuing Bonds, 
which bear a certain fixed rate of interest without refer- 
ence to the profits. The income from the stock, on the 
other hand, depends on the net earnings, — ^the interest on 
the Bonds, as well as other expenses, having been first 
paid. 

401. Cities, counties, and states, may also issue Bonds 
to raise money. These Bonds are named according to 
the interest they bear. Thus, Tennessee 6's are Bonds 
bearing 6 per cent., issued by the state of Tennessee. 

402. The United States Government has issued sev- 
eral diifferent classes of Bonds and Treasury Notes, which 
constitute what are called " U. S. Securities " or " Fed- 
eral Securities". 

U. S. 6's of *'71 and "74 are bonds payable respectively in 1871 and 
1874, bearing interest at 6^ in gold. 

U. S. 6's of '67, '68, and '81, are bonds payable respectively in 1867, 
1868, and 1881, bearing interest at 6^ in gold. 

6-20's are bonds bearing interest at 6 ^ in gold, so called from their 
being payable in not less than 6 or more than 20 years from theb date, 
at the pleasure of the Government. 

10-40's are bonds bearing interest at 6 ^ in gold, so called from their 
being payable in not less than 10 or more than 40 years from their date, 
at the pleasure of the Government. 

7-30's or 7 8-10's [Seven-thirties or seven and three-tenths] are 
treasury notes payable in three years from their date ; they are so called 
from their bearing interest at 7-^ % in currency, or lawM money. 

403. ^ the case of sales, brokers have to use a revenue stamp equal 
in value to 1 cent on each $100 (or fraction of $100) of the currency vahie 
of the stocks or bonds sold ; this is charged to the parties for whom they selL 

, - - - — 

• 

ninstrate the mode of finding the rate of a dividend to be declared. How is 
each stockholder's dividend foondf— 400. How is money sometimes raised by a 
company ? How does the income from bonds differ from that arising frvm stock ? — 
401. What besides companies may issue bonds? How are these bonds named? 
Give an example. — 102. Name the several classes of United States Seourltiea. 
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EXAMPLES FOB PBAOTIOE. 

[Unless otherwise directed, take $100 for a share, and i% for the 
rate when brokerage is paid.] 

1. What is the market value of 200 shares of K Y. Central 
R. R. stock, at 97 ? 

If 1 share is worth $97, 200 shares are worth 200 times $97. 

2. What will I have to pay for 200 shares of N. Y. Central, at 
97, and brokerage on the same ? 

1 share will cost $97 + i per cent of $100 (brokersgeV or $97.2& 
200 shares will cost 200 times $97.25. 

8. What will I realize on 200 shares of N". Y. Central sold at 
97, over and above brokerage and cost of revenue stamp ? 

200 shares, at 97, $1940a00. 
I>edact brokerage, i per cent on $20000, $50.00. 
** for stamp, Ic on 194 handred dollars, 1.94. 
$50 + $1.94 = $51.94. $19400 — $51.94 ^ 19848.00. .ln«. 

4. What is the market value of 100 shares of Michigan Cen« 
tral, at a premium of 3^ ^ ? Ans. $10350. 

5. What will 125 shares of Western Union Telegraph stock 
cost, at 30^ discount, with brokerage? Ans, $8781.25. 

6. What will be realized, over and above brokerage and cost 
of revenue stamp, on 500 shares, of $25 each, sold at a premium 
of 2i^? uirw. $12748.72. 

7. Bought through a broker 100 shares of Alton and Terre 
Haute at 31 j ; what do they cost ? Am. $3212.50. 

8. Sold Yirginia 6's to the amount of $20000, at a discount of 
80 ^ ; and 2000 three-dollar shares of a petroleum stock, at 45 ;^ 
discount. Ko brokerage being paid, how much is realized from 
the sale? uin«. $17300. 

9. Bought 50 shares of Ocean Bank stock at par, and sold 
them at 105. What is the profit, brokerage being paid on each 
transaction, and the cost of revenue stamp being deducted ? • 

Find the profit on 1 share, by dedncting 50c. brokerage from $6, the advance in 
price. Multiply the profit on 1 sliare by the number of shares, and from the prod* 
uct subtract the cost of stamp. 

10. What is the loss on 250 fifty-dollar shares, bought for 102 
and sold at 99}, taking brokerage and cost of stamp into account ? 

11* 
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11. I bnj tbroagh a broker 175 sbares of bank stock at 97i, 
and sell tbem tbrougb the same at a premium of 4^ ; what is my 
profit ? 

12. If a person buys 40 fifty-dollar shares at 13 5^ above par, and 
sells them at lli^ below par, does he make or lose, and how 
much? 

13. A person exchanges 150 shares of Erie at 60, for stock of 
a Quicksilver Co. at 25 ^ premium. How many shares should he 
receive ? Ans. 72 shares. 

14. Bought some stock at 92, sold it at 94^. Brokerage was 
paid on each transaction. The profit being $398.11, how many 
shares were there ? 

Brokerage on 1 share $ .60. Cost of stamp on 1 share sold at 94J, $ .00945. $ .50 + 
$.00945 = $.6094& Profit on 1 share, $3.50 — $ .50945 = $1.9905& As many shares 
were sold as $1.99055 Is contained times in $S9ail. 

15. How much stock, at 10^ discount, can be bought for 
$4500, brokerage being left out of account ? Ans. 50 shares. 

What will 1 share oost, at 10 per cent, dlseonnt f 

How many shares, at that price, can be bought for $4500? 

H. How much stock, at a premium of 3} ^, can be bought for 
$10350, brokerage being paid ? Ans, 100 shares. 

17. A merchant wishes to sell sufficient stock to realize $15000. 
The stock being at 75^, and brokerage i ^, how many shares must 
he sell ? 

18. Bought 100 shai'es of Nassau Bank stock at 105. They 
were sold at a profit of $350, leaving brokerage out of account ; 
what premium did they bring ? Ans. 8 J ^ 

19. A broker receives $19100 to invest in Kentucky 6's, bro- 
kerage to be paid out of the amount sent. The stock stands at 
95^ ; how many thousand-dollar bonds can he buy, and what in- 
come will be received ftom them every year ? 

20. A company with a capital of $750000, having earned 
$22600, put aside $3760 as a surplus. What per cent, dividend 
can they declare ? (See § 399.) Ana. 2 J ^. 

21. In the above company, A holds $10000 worth of stock ; 
B, $20000 ; 0, $17500. What will their dividends respectively 
amount to ? Am. A's, $250, &a 
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22. A railroad company having declared a dividend of 3^, 
Ixow much will a person who holds 400 tifty-dollar shares receive ? 

23. A mining company, whose shares at par are $25, declare a 
dividend of 1 ^ every month. How much will a party who holds 
1000 shares receive in one year ? 

24. I hold $5000 worth of 6 ;i^ honds in a certain company, and 
50 shares of the capital stock. The company declare semi-annual 
dividends of 3 J ^. What is my yearly income from hoth ? 

In these Examples, the government tax of five per cent on dividends and in- 
terest accming on all bonds (except those of tHe U. S.) Is left out of account 

25. D bought 100 shares of stock at 84, and sold them at ST, re- 
ceiving meanwhile a dividend of 3 ^. What was his profit? 

26. A company with a capital of $10000000 have $200000 net 
earnings ; what dividend can they declare ? What dividend will 
a party receive who holds $10000 of their stock ? 

27. How much stock in the above company does a party hold, 
who receives a dividend of $10000 ? 

Dividend = Stock x Eats, 
Hence, i&oek = Dividend h- Rate. Rate = Dividend •*■ Stock, 

28. What ^ dividend does a person get, who receives $350 and 
owns 50 shares of stock ? 

29. When gold is at a premium of 29 ^, what is $1000 in gold 
worth in currency ? 

$1 gold = $1.29 currency. $1000 gold = $1.29 x 1000 currency. 

The banks having suspended specie payments In 1861, gold and silver have 
since that time commanded a premium; that is, $1 in gold or Bilver has been worth 
more than $1 in currency. 

80. When gold is at 129, how much gold will $1290 in cur- 
rency buy ? Am, $1290 -r- $1.29 = $1000. 

31. When gold is at 141, how much in current funds will 
$12000 in gold cost? 

32. When gold is at a premium of 25 ^, how much gold will 
$20000 in currency buy ? 

33. A lady holds $8000 worth of U. S. 5-20's ; what will she 
receive annually from these bonds in currency, if gold commands 
a premium of 30 ^ ? (See § 402.) 

$8000 X .06 = $480 in gold. $480 x 1.80 > $624 in currency. 
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34. What is the flemi-annnal income in cnrrency from $15000 
worth of U. B. 5-20*8, when gold hrings 183 f 

83. What is the yearly income in cnrrency from $10000 in 
U. B. 10-40'8, when gold is worth 126 ? Am. $630. 

36. What is the yearly income from $20000 in U. 8. 7-30's ? 

37. What yearly income will one who subscribes for $10000 
of a seven per cent, loan, at par, receive from it ? 

38. If a person invests $8245 in 6 ^ bonds, at 97, what will be 
his annnal income from the investment ? 

Each dollar of stock bonght costs 97c Hence, for $8245 can be bonght an many 
dollars of stock as 97c. is contained times in $8245i Then find the interest on the 
amount booght, at 6 per cent 

39. What income will be annnaHy received from certain 7 % 
bonds, bought at 103, and costing $14420 ? Am. $980. 

40. A person invests $19600 in 10-40's, at 98. What income 
in cnrrency will he annually receive from the bonds purchased, 
if gold sells at 140 ? Am. $1400. 

41. When gold is worth 129, what half-yearly income in cur- 
rent frmds will a person receive who invests $7540 in U. S. 5-20's, 
then selling at 104 ? Am. $280. 575. 

42. When Missouri 6*s are at 75, what sum must be invested 
in them, to yield an annual income of $2700 ? 

Stock required = Income -i- Bate. $2700 -»- .06 = $45000. . 

$45000 stock, at 7^ will cost $88750 An9, Henee the following rule :— 

404. Rule. — To find what sum rrmat be invested in 
bondSy seUing at a given rate^ to secure a given income, 

1. JF^nd the par value of the stock required, by dividing 
the given annical income by the annual income of %\ of 
the stock. 

2. Multiply this par value by the market value of %\ 
of the stock. 

43. How much must one invest in Brooklyn 6's, at 90, to 
secure an annual income of $1500 ? Am. $22500. 

44. If I sell $10000 U. S. 6's, at 107, and with part of the pro- 
ceeds buy N. y. Central 6's, at 90, sufl5cient to yield $300 an- 
nually, how much will I have left ? Am. $6200. 
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46. "WTien U. S. T-SO's are selling at 103, what sum must be 
invested in them to yield $1460 a year ? What sum invested ill 
them will yield a semi-annual income of $109.50 ? 

46. When N. Carolina 6'8 are 15 % below par, what will be 
the cost of bonds sufficient to yield $1200 yearly ? 

47". Holding a large amount of Erie R. stock, I wish to sell 
part of it and buy Tennessee 6'8 sufficient to yield me $1800 a 
year. Erie standing at 60, and Tennessee 6's at 90, how many 
shares of Erie must I sell to make the change, leaving brokerage 
out of account ? Ans, 460 shares. 

48. What ^ income will a person realize on his investment, 
who buys 6 per cent, bonds at 96 ? 

$1 of the stock yields 6c. and costs 96c. The qnestlon therefore becomes, What 
per cent is 60. of 96c ? Divide the percentage by the base, § 821. 

.06 -•- .96 = .0625k Ans, 6i per cent Hence the following rnlc :— 

405. Rfle. — To find what ^ annual income is real- 
ized on an investment in stocks at a given price, 

Divide the annual income of $1 hy the cost of $1 of 
the stock. 

49. What ^ income will be realized on 7^ bonds bought at 
91 ? At 98 ? At 105 ? Fimt ans. 7-fs ^. 

50. If I get an annual dividend of 7^ on stock that cost me 
70, what j^ do I receive on my investment ? 

51. What ^ on the investment will a stock bought at 90 yield, 
if a dividend of 3 ^ is paid every six months ? Arts, 6§. 

52. What ^ on his investment will a person receive, who buys 
U. S. seven-thirties at 104 ? Am, 7/y ^. 

53. What ^ on his investment will a person receive, who buys 
U. S. 6's at 107, when gold stands at 150? 

.06 X 1.50 = .09 .09 -»- 1.0T = S^Vr per cent Ans. 

64. When U. S. 10-40's are at 97, and gold is worth 125, what 
per cent, will an investment in these bonds yield ? 

65. A person desiring to make a permanent investment, hesi- 
tates between buying U. S. 7-30'8 at 103 and Kentucky 6'8 at 95. 
Which will pay him the better ^ on his investment, and how 
much ? Ans, Seven- thirties, \^ ^. 
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56. Which investment will pay the better ^ — and how much-' 
5-20's at 104i, or 10-40's at 97i ? 

57. A person having his money invested on bond and mort- 
gage, at 6 ^, calls it in, and buys Michigan Central 8^s, at 110. 
How does his rate of income on the latter investment compare 
with what it was before ? Ara. 1^ ^ better. 

58. Which is the best for permanent investment — 5's at 75, 
6's at 85, or 7's at par ? 

59. A party investing in 5 per cent, bonds realizes 8 ^ income 
on his investment. How did the bonds stand when he bought ? 

$1 of the bonds yields 5o. The qaestlon therefore becomes, 6c is 8 per cent of 
what? Divide the percentage by the rate, $ 281 :— 

.06 -I- .08 = .76, cost of $1 of the bonds. 
.76 X 100 = 76, cost of $100 of the bonds. Anit. 76. 

60. What must one buy a 7 ^ stock for, to realize an income 
of 8 ^ on his investment ? Am, 87^. 

61. How much above par does an 8 ^ stock sell for, when it 
pays an interest of 7 ^ on the investment ? Wliat must it sell for, 
to pay an interest of 9 ^ on the investment ? 

62. When gold stands at 130, what must a party buy 5-20*8 
for, to realize 7^ on his investment? 

$1 of the bonds yields $ .06 in gold, or (.06 x 1.80) $ .078 in currency. Then pro- 
ceed as in £zample 69. 

63. When gold is at 185, what must 10-40's sell for, to yield 
8 ^ interest on the investment ? Ans, 84}. 

64. What must gold sell for, that a party investing in 5-20's, 
at 105, may realize 8 ^ interest on his investment ? 

11 of 6-20*8 yields $ .06 tn gold, and costs $1.06. 
Hence, { 281, .06 -i- 1.06 = .0&|. The Interest on the investment, in gold, is 
therefore 6^ ; and, to pay 8 per cent, in currency, gold mast sell for as much as 6} is 
contained times in 8, or 1.40. Ana, 40 per cent premium, or 140. 

65. What must gold sell for, that an investment in 10-40's at 
97 may yield an interest of 7 5^ ? Arvi, 135f . 

66. Which is the better investment, U. S. 5-20's at 104, gold 
standing at 126, or Virginia 6's at 70— and how much ? 

67. If I sell 200 shares of stock at 49, paying brokerage, and 
invest the proceeds in 10-40'8 at 97i, what will be my annual in- 
come when gold is 180 ? Ans, $650. 
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CHAPTER XXIV. 

BANKRUPTCY. 

406. A JBankrnpt is one who fails in business, or is 
nnable to meet his obligations. Such a party is said to 
be insolvent 

The Assets of a bankrupt are the property in his hands. 
His Liabilities are his debts, or obligations. 
' 407. When a person becomes bankrupt, an Assignee 
is usually appointed, who takes possession of the assets, 
turns them into cash, and, after deducting his own 
charges, divides the net proceeds among the creditors 
in proportion to their claims. 

Example. — A merchant fails, owing A |3000, B j^6250, 
C |800, and D 19960. His assets are |8660, and the ex- 
penses of settling ^660. What can he pay on the dollar, 
and how much will each creditor receive ? 

We must first find the rate of dividend. The total of liabilities is the 
hoM; the net proceeds of the assets, the percetUage, Dividing the per- 
centage by the base, § 821, we find the rate to be 40*^, or 40 cents on 
the dollar. Each creditor's share is then found by multiplying his claim 
by this rate. 

Prove by finding whether the sum of the several dividends corresponds 
with the net proceeds to be divided. 

Liab's, a $3000 Assets, $8660 A $3000 x .40 = $1200 

B 6260 Expenses, 650 B 6260 x .40 = 2600 

C 800 Net nro isOOO ^ ^^ ^ •'*^ = ^^0 

D 9960 wet pro., f WOO ^ 9960 x .40 = 8980 

Total, $20000 ®^^^^^%7 Proof, $8000 

408. Rule. — 1. Mnd the rate of dividend^ by divid- 
ing the net proceeds of the assets hy the total of liabilities, 

2. Mnd each creditor's dividend^ by multiplying his 
claim by this rate. 

406. What Is a Bankrapt? What is meant by tho Assets of a bankrupt? By 
Ms Liabilities ?-407. When a person becomes bankrupt, what is usually done ? Go 
tluoagh the example, explaining the several steps and proof. — 40S. Recite the rnle. 
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1. A merchant becomes insolvent, owing A $375.50, B $1100, 
$4168.75, D $3725, and E $8630.75. His assets realize $11400, 
and the assignee's charge is $600. What is the rate of dividend, 
and what each creditor's share ? Ans, Bate, 60 ^. 

2. Harrison & Co. having failed, their liabilities are found to 
be $71600. Their assets consist of goods that sell for $9815; 
debts collectible, $17005 ; house and lot, worth $7250. The as- 
signee's charge is 5 ^ on the assets, and other expenses amount to 
$146.50. What ^ can they pay, and how much will Ira Jones 
receive, to whom they owe $12500 ? Last ans. $5625. 

3. S becomes insolvent, owing $62000, and having $14200 
assets; the expenses of settling are $560. How much can he 
pay on a dollar ? What is P's dividend on a claim of $1400 ? Q 
receives $275 ; what was his claim ? Last ans. $1250. 

4. A bankrupt settled with his creditors for 36c. on a dollar. 
B received a dividend of $5075, and 6 ^ of that amount ; what 
were their respective claims ? Am, C's, $725. 

5. The assets of a bankrupt are $42000. He owes V $1 7000, W 
$24150, X $87140.75, Y $28000.50, and Z $10708.75. Y become* 
assignee, and receives 4 ^ on the assets for his services ; the other 
expenses of settling are $1320. What is each creditor's share— 
Y's to include his percentage as assignee? Ans. Y's, $11013.50. 



CHAPTER XXV. 

INSURANCE. 

409. Insurance is a contract by which, in considera- 
tion of a certain sum paid, one party agrees to secure 
another against loss or risk. 

410. There are different kinds of Insurance : — 

Fire Insurance secures against loss or damage by fire; 
Marine Insurance, against the dangers of navigation] 
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Accident Insurance, against casualties to travellers and 
others. Health Insurance secures a weekly allowance 
during sickness. Life Insurance secures a certain sum, 
on the death of the insured, to some party named in the 
contract. 

411. The Underwriter is the insurer, — the person or 
jcompany that takes the risk. 

The Policy is the written contract. 

The Preminm is the sum paid the underwriter for 
taking the risk. In the case of Fire and Marine Insur- 
ance, it is reckoned at a certain ^ on the sum insured. 

412. ^e nite 18 sometimes given at so many cents on $100, in 
stead of on $1. In that case, be careful to write the decimal properly. 

20 cents on $1 is written .2 ; on $100, .002. 46c. on $1 is .45 ; on $100, 
.0046. 

Insurance is usually effected with companies. Some companies, to 
guard against fraud, will not insure to the full value of the property. 
Different rates are charged, according to the risk. In case of loss, the 
underwriters may either replace the property or pay its value. Only the 
amount of actual loss can be recovered. 

413. The principles of Percentage apply to Insurance 
(Fire and Marine). The sum insured is the bdse ; the 
premium is the percentage^ reckoned at a certain rate. 
Hence, according to § 321, the following 

Rules. — ^L To find the premium^ multiply the sum in- 
sured hy the rate. 

n. To find the rate^ divide the premium by the sum in- 
sured. 

in. To find the sum insured, divide the premium by 
the rate. 

EXAMPLES FOB PBAOTIOE. 

1. Insured a house for $10000, and furniture for $6000, at the 
ralbe of 30c. on $100 ; $1 being paid for the policy and survey, 
what does the insurance cost ? Ans. $46. 

409. What is Insurance ?— 410. Name the different kinds of Insurance, and stata 
a^inst what each secures the inBored. — 411. What is meant by an Underwriter ? 
What is the Policy? What is the Premlran ?— 412. What caution is given as to 
writing the rate? How do some companies try to guard against ihtndf In case 
•r loss, what may the underwriters do ?— 41S. Bedte the roles. 
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2. At 1 of 1 ^, what is the premium on $8000 ? On $7250 ? 
At f ^, what is the premium on $2200 ? First am. $40. 

3. A factory and its contents, worth $72000, are insured for 
t of their value, at 8i per cent. The whole is consumed. How 
much will the owner receive, and what will he the actual loss to 
the underwriters ? Last ans, $46400. 

The actual loss is the smn they have to pay, less the preminm. 

4. A merchant insures 1200 har. of flour, worth $8 a barrel, 
for their full value, at i^. A fire occurring, only 450 barrels are 
saved. What premium does the merchant pay, how much will 
he receive from the company, and what will be their actual 
loss? Second ans, $6000. 

5. A vessel valued at $90000, and its cargo worth $56000, are 
insured for half their value, at 2^ ^. What is the premium, in- 
cluding $1 for policy ? 

6. Insured $9000 worth of goods for f of their value, at f ^. 
They were damaged by fire to the extent of $1250. What was 
the premium, how much did the underwriters pay the insurer, and 
what was their actual loss ? Last ans, $1212.50. 

7. The premium on a house, at i of 1 J^, cost me $20 ; what was 
the sum insured ? (See Rule III., § 413.) Ans. $6000. 

8. Paid for insuring a hotel for f of its value, $151. The rate 
being 75c. on $100, and the policy costing $1, what was the hotel 
worth? Ans. $30000. 

As the policy cost $1, the premium was $161 — $1, or $160. TAc on $100 r= .0075, 
rate. Apply Bide III., to find the sum insured, and this will be | of the value of 
the hotel. 

9. Paid $18 for insuring $9000; what was the rate? (See 
Rule II., § 413.) Ans. | of 1 per cent 

10. Paid $400 for insuring a factory, worth $48000, for i of its 
value ; what was the rate ? 

11. An underwriter agrees to insure a hotel, worth $24000, 
for a sufficient sum to cover its value and the premium. The 
rate being 1 ^, for how much must he insure it ? 

Analogous to Example 2, § 828. As the rate is 1 per cent of the sum to be in- 
sured, the value of the hotel, $24000, must be 99 per cent of this sum. Then by 
Bule IIL, $821, $24000 •»• .99 = $24242.42 Am. 
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12. For how mncli mnst a schooner be insnred, to cover its 
ralue, $16000, and the premium, the rate being li^ ? What will 
the premium amount to ? Last ana. $228.43: 

13. Paid for insuring the full value of a ship and cargo, at 1 ^, 
$450. If the cargo was worth half as much as the ship, what 
was the value of the ship ? 

414. Accident Insubance. — ^Insurance against acci- 
dents is effected by paying (in advance) an annual pre- 
mium, in consideration of which the underwriters give 
the insured a certain allowance per week in case he is 
disabled by an accident, or pay his heirs a specified sum 
if be is killed. 

14. A party paying $12 premium annually, in the third year 
for which he insures, is disabled by an accident for 13 weeks, 
during which time he receives $10 a week. How much more 
does he receive than he paid for premiums ? Ans, $94. 

15. A person who has paid five annual premiums of $30 each, 
is killed by an accident. His family receive $5000. Not reckon- 
ing interest, what is the loss to the underwriters ? 

16. A railroad conductor insures for $60 a year, his weekly 
compensation in case of a disabling accident to be $50. In the 
tenth year, he is laid up by an accident for 4 weeks ; does he gain 
or lose by iasining, and how much, leaving interest out of ac- 
count? Ans. Loses $400. 

415, — ^LiFB Insitbance. — ^Life Insurance is effected bv 
paying (in advance) an annual premium during life or for 
a term of years, in consideration of which the underwriters, 
on the death of the insured, pay a certain sum to his heirs 
or some party named in the policy. 

416. The rates of life insurance depend on the age at 
which one begins to insure, and are fixed at a certain sum 
on every $100 or $1000 insured. They differ but little in 
different companies, being based on the Expectation of 

414. How is Accident Insurance effected ? — 415. How is Life Insurance effected ? 
^10. On what do its rates depend? How are they fixed ? On what are they based? 
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Life, — ^tbat is, the average number of years that persons 
at different ages live, as shown by statistics. 

417. RiTLB. — To find the premium in life insurance^ 
multiply the premium, on $100 or $1000 by the number 
of hundred or thousand dollars ineured. 

17. What annual premium must a person, aged 80 when ho 
begins to insure, pay for a life policy of $5000, the rate being 
$2.3023 on $100 ? Ans, $115.12. 

18. At the age of 40, a gentleman insures his life for $3000, 
payment of premiums to cease in ten years. The rate id $57,959 
on $1000. If he dies at 55, how much more will his family re- 
ceive than he paid for premiums ? Am, $1261.20. 

19. On his 40th birth-day, a clergyman insures his life for 
$6000, payment of premiums to cease when he is 65. The rate is 
$35.12 on $1000. If he dies aged 45 years 1 month, how much 
more than the premiums paid will his heirs receive? 

Am. $4735.68. 

20. A farmer insured his life for $1750, at the rate of $3.66 
on $100. Just 9 months afterwards he died. Taking interest on 
the premium (at 6 ^ into account, how much was gained by in- 
•uring? An8. $1683.07* 



CHAPTER XXVI. 

TAXES. 

418. A Tax is a sum assessed on the person, property, 
or income of an individual, for the support of government. 

When assessed on the person, it is called a Poll-tax, 
and is a uniform sum on each male citizen, except such as 
may be exempted by law. 

When assessed on the property, it is called a Property- 
tax, and is reckoned at a certain rate on the estimated 
value. 

417. Becito the rule for finding the premiam In life insurance.— 418. What is % 
Tax ? Name and define the three kinds of taxes. 
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When assessed on the income, it is called an Income- 
tax, and is computed at a certain ^. 

419. Taxable property is either Real or Personal. 
Eeal Estate is fixed property ; as, lands, houses. 
Personal Property is that which is movable ; as, cash, 

notes, ships, furniture, cattle, &c. 

420. An Assessor is an officer appointed to estimate 
the value of property and tax it in proportion. 

421. Assessment op Taxes. — ^In assessing a property- 
tax, an Inventory, or list, of all the taxable property, real 
and personal, with its estimated value, must first be made 
out. If there is, besides, a poll-tax, a list of polls (that is, 
of persons liable to said tax) must also be drawn up. The 
poll-tax having been fixed, the rate of property-tax must 
then be found, and lastly each man's tax. 

Ex. 1. — ^A tax of $6402 is to be raised in a certain town, 
containing 480 polls, which are assessed $1 each. The real 
estate of said town is valued at $878500, the personal prop- 
erty at $108500. What will be the rate on $1, — and what 
will be A's tax, who pays for 4 polls, and whose real estate 
is inventoried at $5500, his personal property at $1250 ? 

$878500 + $108500 = $987000, total taxable property. 

$1 X 480 = $480, total poll-tax. 

$6402 — $480 = $5922, property-tax to be assessed. 

By Rule IL, § 321, $5922 -f- 987000 = .006, rate. 

$6500 + $1250 = $6750, A's taxable property. 

$6750 X .006 = $40.50, A's property-tax. 

$1x4 = $4, A's poll-tax. 

$40.50 + $4 = $44.50, total A's tax. 

422. Rule. — 1. To find tJ}^ rate of property-tax^ dimde 
the sum to he raUed^ less the amount (assessed on poUs^ hy 
the value of the taocable property^ real and personal. 

419. How many kinds of taxable property are there ? What is Beal Estate ? 
What is Personal Property ?— 420. What is the business of an Assessor?— 421. In 
assessing a property-tax, what most first be made out ? If there is, besides, a poll- 
tax, what must be done ? What are the next steps ? Go through the given ex- 
ample, explaining the steps.>-422. Becito the rule. If there is no poll-tax, what 
mvst be done ? 
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2. To find each marCi tax, rmMiply his tastable prop- 
erty by the rate, and to th^ product add hie poUrtax, 

If there is no poll-tax, the whole amount to be raised must be divided 
by the value of the taxable property. 

423. If the given amount to be raised does not include the expense 
of collecting, the whole sum needed, including this expense, must first be 
found, by dividing the given amount by %\ diminished by the rate % to be 
paid for collecting. 

Thus, in Example 1, let the expense of collecting, 2^^, not be in- 
cluded in the |6402 named ; then, as $1 raised would net but $ .975, 
there would have to be raised as many times $1 as $ .976 is contained 
times in $6402. In other words, we should have to divide $6402 by |1 
diminished by .026, the rate paid for collecting. 

424. After finding the rate as above, assessors usually 
construct a Table, from which, by adding the amounts 
standing opposite to the thousands, hundreds, tens, and 
units of any given sum, they can readily determine the 
tax it must bear — ^more readily, as a general thing, than 
by multiplying by the rate. 





Assessor's 


Table 


/or a 


rate of .006. 




$1 


$.006 


$10 


$.06 


$100 


$0.60 


$1000 


$ 6. 


2 


.012 


20 


.12 


200 


1.20 


2000 


12. 


8 


.018 


80 


.18 


800 


1.80 


8000 


18. 


4 


.024 


40 


.24 


400 


2.40 


4000 


24. 


5 


.080 


60 


.80 


600 


8.00 


6000 


80. 


6- 


.036 


60 


.86 


600 


8.60 


6000 


86. 


1 


.042 


10 


.42 


700 


4.20 


7000 


42. 


8 


.048 


80 


.48 


800 


4.80 


8000 


48. 


9 


.064 


90 


.64 


900 


6.40 


9000 


64. 



2. Find by the Table what tax B must pay on $7560. 



Opposite $7000 we find $42.00 
" 600 " " 3.00 

" 60 " " 0.36 



Total for $7660, $45.86 Ana, 

3. What is C's tax on $425, and 3 polls, at $1 each ? 
D's, on $900 real estate, $650 personal property ? 
E's, on $2820 real estate, $710 personal, 1 poll ? 

428. If the given amoant to be raised does not include the expense of collecting, 
bow must we proceed ? Illustrate this in the case of Ex. 1.— 424. After finding the 
rate as above, what do assessors usually construct ? Sliow bow tbe Table is osed. 
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4. The people of a certain town have to raise* tax of $4656, 
besides the expense of collecting, which is 3 5^ (see § 423). The 
inventory shows real estate valued at $401250, and personal prop- 
erty at $98750. There are 400 polls, assessed at 75c. each. 

Find the rate on $1, draw out a Table like that on p. 262, and 
from it determine the tax of the following parties : — 

G, who pays on $3460 and 2 polls. Ana. $32.64. 

H, on $1975 and 4 polls. 

I, on $2000 real, $800 personal, and 3 polls. 

J, on $1750 real, $640 personal, and 1 poll. 

426. National Tax.— By Act of Congress, a tax for 
the National Government is laid on incomes, &c., as fol- 
lows : — 

6 ^ onnet profits of business or other annual income in excess of 
$1000, amounts paid for taxes, interest, rent, and ordinary repairs, being 
first deducted. 

6c. an oz. on silver plate kept for use, exceeding 40 oz. 

60c. an oz. on gold plate kept for use. 

$6 on carriages valued at from $300 to $500 ; $10 on those valued at 
more than $500. $1 on gold watches valued at $100 or less ; $2 on those 
ubove $100. $10 on billiard tables. 

Ex. 6. — ^Find K's national tax for 1866; his income is 

$7420, his rent $700, and he has 55 oz. silver plate. 

Income, $7420 

Deduct $1000 exempt, $700 rent, . 1700 

Taxable income, $5720 

$5720, at 5^, $286.00 

66 oz. silver plate — 40 oz. = 16 oz., at 6c., .75 

Total tax, $286.76 Afu. 

6. What is M's national tax on an income of $6542, 
72 oz. of silver plate, 1 cannage valued at $400, and 2 
gold watches worth $150 each? Ans. $288.70. 

7. What is N's tax on an income of $1500, and 63 oz. 
of silver plate, his rent being $400, taxes $38.50, ordinary 
repairs $22? Ana, $3,126. 

425. What Is the rate of Income tax imposed by the National Government? 
What is the rate on silver plate ? On gold plate f What other articles are taxed) 
Explain Ex. 5. 



\ 
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CHAPTER XXVII. 

DUTIES. 

426. Duties, or Customs, are taxes on goods imported 
from foreign countries, levied for the support of the Na^ 
tional Government. 

427. A Custom-liouse is an office established by gov- 
ernment for the collection of duties. A port containing 
a custom-house is called a Port of Entry. 

428. Duties are either Specific or Ad valorem. 

A Speciflo Duty is a fixed sum imposed on each ton, 
pound, yard, gallon, <fcc., of an imported article, without 
regard to its cost. 

An Ad valorem Duty is a percentage on the cost of an 
imported article in the country from which it was brought. 
Ad valorem means on the valite. 

429. An Invoice is a statement in detail of goods ship- 
ped, their measure or weight, and cost in the cuiTency of 
the country from which they were brought. 

430. Before computing duties, certain Allowances, or 
Deductions, are made : — 

Tare is an allowance for the weight of the box, cask, 
&c., containing the goods ; Leakage, for waste of liquids 
imported in casks ; Breakage, for loss of liquids imported 
in bottles. 

Tare is estimated either at the rate specified in the invoice accompa- 
nying the goods, or according to rates adopted by Act of Congress, 
differing for different articles. 

For Leakage 2^ is allowed; for Breakage, 10^ on beer, ale, and 
porter, in bottles; 6jl^ on other liquids, — a dozen "quart" bottles bemg 
estimated to contain 2| gallons. 

426. What are Duties, or Customs ?— 427. What is a Custom-houee ? What is a 
Port of Entry ?-^2& l^ame the two kinds of duties. What is a Specific Duty? 
WhatisanAdyaloremDuty?— 429. What is an Invoice?— 480. Name and define 
the allowances made before computing specific duties. How is Tare estimated ? 
How much Is allowed for Leakage ? How much for Breakage ? 



DtJTIES. ^65 

In stead of computing by these fixed rates, the weight of Uie box, 
kCy and the amount lost by leakage and breakage, are sometimes ascer* 
tained by actual trial and sdlowed for accordingly. 

In tiiese allowances, reject a fraction less than ^ ; reckon ■}- or more 
as 1. — ^In custom-house computations, aUow 112 lb. to a cwt. 

431. Oto88 Weight is the weight of goods, together 
with that of the box, cask, bag, &c., containing them. 

Net Weight is the weight of goods after allowances 
have been deducted. 

432. RuxEs. — ^L To find a speci/ie d/aty^ deduct aUow- 
ances^ and muUiply the number of tons^ pounds^ yardSy 
gallons^ cfcc, femaining^ by the duty on one ton^ pounds 
yard, gaUon, <ltc, 

XL To find an ad valorem dtUy^ muUtply the invoice- 
value of the goods by the given rate. 

Duties are required to be paid in gold. 

EZAMP.LBS FQB FBAOTIOS. 

1. What is the duty on a lot of silks, costing in our cTurency 
114066, at 60 ^ ? When gold is at a premium of 40 ^, what sum 
in currency will pay said duty ? Lcustam. |11807.04, 

2. Imported 75 casks of raisins, weighing 112 lb. each. The 
tare being 12 ^, and the duty 5 cents a ponnd, what is the duty on 
the whole in gold ? When gold is at 130, what sum in currency 
will pay it? Lactam, $480.48. 

8. Kequired the duty on 42 barrels of spirits of turpentine, 
containing 81 gallons each, leakage being allowed, and the rate 
being 80 cents per gal. Ans, $882.80. 

4. At 40 ^ ad valorem, what is the duty on 846 lb, of sewing- 
rilk, bought for $12 a pound ? 

5. What is the duty on 6 casks of claret, holding 43 gal each, 
invoiced at $1 a gal., allowing for leakage, the rate being 50c. a 
gallon and 25 ^ ad valorem ? Am. $189.75. 

How are these allowRQoes sometimes determined f How many pounds ore al- 
lowed to 1 cwt., in castom-house eompntations ?<-481. yfhaX Is Gross Weight? 
What is Net Weight ?— 492. Becite the rules. 

12 
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6. The duty on tea being 25 cents a pound, wliat mnst be paid 
on 175 chests, each weighing 60 lb., a tare of 6 lb. being allowed 
on each chest ? 

7. What is the duty on 12 cases of brandy, ccmtaining 1 doz^i 
bottles each, the nsnal allowance being made for breakage, and 
the rate being $3.60 a gal. ? Am, $111.60. 

8. At 5 cents a pound, what is the duty on 50 bags of coffee, 
averaging 100 lb. gross weight, tare 2 ^ ? 

9. A merchant imported 10 hhd. of sugar averaging 1185 lb., 
and 8 hhd. of molasses holding 63 gaL each. A tare of 12^^ is 
allowed on the sugar, and leakage on the molasses. What is the 
duty on the whole, the rate on the sugar being 3c a lb., and on 
the molasses 8c. a gal. t Aim. $350.59. 



CHAPTER XXVIII. 

EQUATION OF PAYMENTS. 

433. Equation of Payments is the process of finding 
when two or more sums due at different times may be 
paid at once, without loss to debtor or creditor. The 
time for s^oh payment is called the Equated Time. 

Ex. 1. — ^A owes B $1000, of which $100 is due in 2 
months, $250 in 4 mo., $350 in 6 mo.^ and $300 in 9 mo. 
If A pays the whole sum at one time, how long a credit 
should he have ? 

The use of $100 for 2 mo. = use of $1 for 100 x 2, or 200 mo. 

" " " |250 for 4 mo. = " " $1 " 260 x 4, or 1000 mo. 

" " " $860 for 6 mo. = " " %1 " 850 x 6, or 2100 mo. 

a a a <ft9nA fo^ 9 mo. = " " $1 « 300 X 9, or 2700 mo. 



Hence A is entitled to the use of 1000) 6000 mo. 

$1 for 6000 mo., or $1000 for ^»«. 6 mo. 

■n^ of that time, or 6 mo. 

488. What Is Equation of Fftyments ? What Is meant hj the Equated Timet 
Go through Ex. 1. 
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434. RuLS. — 7b equate two or more payments^ muUir 
ply each payment by its time^ and divide the sum of the 
prodticte by the sum of the payments. 

The times of the sereral payments must be in the same denominft- 
tiaD, and this will be the denomination of the answer. 

Less than ^ day in the answer is rejected ; ^ day or more counts as 1. 

435. If the date is required, reckon the equated time forward from 
ihegwen date, 

Ex. 2. — July 9, 1868, C becomes indebted to D for a 

certain sum ; ^ is to be paid in 6 months, ^ in 8 mo., and 

the rest in 12 mo. At what date may he equitably pay 

the whole ? 

i X 6 = 2 

Use the fractions representing the amounts i X 8 = 2 

as m Ex. 1. The equated time bemg 9 months, ^^ x 12 = 5 

payment should be made 9 months from July 9, \\ 9 

1866,_that », April 9, 1861 ^^^ ^^ 

BZAMFLES TOB PBAOTIOB, 

1. A merchant has the following snms da« from a onstomer : 
$300 in 2 mo., $800 in 5 mo., and $400 in 10 mo. Find the 
equated time. An: 5 mo. 22 da. 

2. £ owds F $1200, $200 of it payable in 2 mo., $400 in 6 mo., 
and the rest in 8 mo. What is the equated time ? 

8. A trader bought goods, Aug. 1, 1866, to the amount of 
$2400 : for \ of the bill he was to pay cash ; i of it he bought on 
6 months' credit, and the rest on 10 months. On what day may 
he equitably pay the whole ? Am. Feb. 6, 1867. 

The oash payment mask be added vith the otherSi but Its I i. x o :== Q 
IMTodaot ia 0. \ * 

4. One person owes another a certain sum, \ of which is due 
in Si mo., Jt m 4^ mo., i in 5 mo., and the balance in 8 mo. What 
is the equated time ? An$. 5 mo. 7 da. 

6. Jan. 1st, I owe a friend $100 cash ; $150, payable Feb. 5; 
and $300, payable April 10. It being leap year, on what day 
may I fairly pay the whole at once ? Arts, Mar. 6. 

The Tbble on p. 166 will aasiat In flndlng the number of days. 
484. Bedte the role.— 485. If the date to required, what must be done ? 
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6. Equate the following pajments : $400 due in 15 daysi $600 
in 20 days; $1000 in 60 days; $350 in 90 days. 

7. A farmer, on the 1st of March, bought some land for $1000. 
He agreed to pay $250 cash ; $250 on the 3d of the following May ; 
$250, July 4 ; and $250, Sept. 15. He prefers paying the whole 
at once ; when should it be ? Ans. June 6. 

Ex. 8, — Suppose $700 to be due in 6 mo. At the ex- 
piration of 3 mo., $100 is paid on account ; and at the 
end of 5 mo., $300. How long after the six months ex- 
pire should the balance be allowed to stand, in consident- 
tion of these prepayments ? 

On the principle applied in Ex. 1, the 100 x 3 = 800 

creditor gets the use of what is equiva* gQQ ^ ^ ^^ gQQ 

lent to $1 for 600 mo. ; the debtor is, there* -j^r^ -^r-^ 

fore, also entiUed to the use of $1 for . *00 600 

600 mo., or $800 (the balance) for ^ of 700 — 400 = 300 

600 mo., or 2 mo. 600 -s- 300 = 2 mo. Ans. 

436. RuLB. — When partial payments have been made 
on a debt btfore it is due^ to find how long the balance 
should remain unpaid^ multiply each payment by the 
time it was made before falling due^ and divide the sum 
of these products by the balance. 

9. A person owes $1000, due in 12 mo. At the end of 8 ma. 
he pays $100, and one month afterwards $100. How long be- 
yond the 12 mo. should the balanoe stand ? An^ 2 mo. 4 da. 

10. $1406.41 is due in 90 days. 84 days before it falls duo, 
$500 is paid, and 52 days after the first payment $502.60. How 
long after the 90 days, before the balance of the debt should be 
paid? Am. 118 days. 

11. A lent B $200 for 8 months, and on another occasion 
$300 for 6 months. How long should B lend A $800, to balanoe 
these favors? Am. 4\mo, 

12. A credit of 6 mo. on $500, one of 4 mo. on $1000, and one 
of 8 mo. on $400, are equivalent to a credit on how many dollars 
for 12 mo. ? Ans. $850. 

Analyze Ex. 8.--^6. Becite the rale fbr finding how long a balance should 
■land, when partial payments haye been made on a debt before it ia due. 



squahon of paymbnts. 269 

13. T. Hoe buys goods of 6. A, Rand, as follows : — 

1. May 1, bill of $600, on 3 mo. credit, 

2. May 15, " " $800, " 4 mo. " 

3. June 1, " " $500, " 6 mo. « 

4. June 9, " " $900, for cash. 

Hand agrees to take Hoe's note for the whole, for 80 
days, with interest. When should the note be dated ? 

Here the terms of credit begin at differeri dates. We must first find 
when each bill falls due, by reckoning forward from its date the term of 
credit 

T&tm4tfcrtdii, Du4. Pay'*t Dayt. JProdMCt^ 

1. 8 mo. from Hay 1, Aug. 1, $600 x 58 = 81800 

2. 4 mo. from May 16, Sept. 16, $800 x 98 = 78400 
8. 6 mo. from June 1, Dec. 1, $600 x 1Y6 = 87500 
4. Cash pqyment, June 9, $900 x = 

$2800 197700 

197700 -h 2800 = 70H. 
Equated TtmCy 71 days. 

Since there is no uniform date to reckon from, as in the former ex- 
amples, we take the earliest date on which a payment falls due, June 9, 
and find the number of days from that time to the date when each pay- 
ment falls due, writing it opposite the payment it belongs to, as in the 
4th column above. Then finding the products and dividing as before, 
we get 71 days for the equated time, which must be reckoned forward 
from the standard date, June 9. 

21 days' remaining in June. 
81 " in July. 

71 — 52 = 19. Aru, Augustl9. 
We might have assumed the latest date at which a payment fell due, 
Dec. 1, as a standard, proceeded as above, and reckoned the equated time 
so found back from that date. The result would have been the same. 
The operation may always thus be proved. 

437. RtiLK. — To equate payments when the terms of 
credit begin at different tim^^ find the dates when the 
se^veral payments become due. From the earliest of these 
dateSy as a standard^ reckon the number of days to each 
of the others. Then find the equated time as before^ § 434, 
and reckon it forward from the standard date. 

Explain Ex. 18. How does this diflSer frx>in the preceding examples ? Why do 
we aasnme the earliest date as a standard ? Wliat other date noiight have been as- 
sumed ? How may the operation he proved ?— 48T. Becito the rule for equating poy* 
menta, when the terms of eredit b^^ at diflinrent times. 
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We may shorten liie mnlttplioalian, without loaterieUy affecting ^the 
result, by rq'ecting less than 50 cents in any payment, and calling 50 
cents or over, %l. 

14. Bought goods of Parsons & Co., on different terms of 
credit, to the following amounts : March 6, $275.50, on 80 days ; 
March 81, $560, on 8 months; April 10, $820.10, on 60 days; 
May 8, $515, on 4 months ; May 9, $1225.40, on 6 months. At 
what date may the whole be discharged at once ? Ans. Aug. 14. 

15. Harvey Bolton is indebted to a silk-house for goods bought^ 
as follows : — June 1, $842, on 6 months ; June 2, $1500, on 4 
months ; June 8, $1875.75, on 8 months ; June 4^ $400, on 6 
months ; June 5, $750, cash. In stead of paying the items sepa- 
rately when due, Bolton gives his note, without interest, for the 
whole ; for how much should his note be drawn, and when should 
it mature? Last ans. Sept 19. 

16. Cranston & Miner have sold goods to Henry S. Owens, as 
follows : — !N'ov. 1, 1865, on 6 months, $1200 ; Nov. 5, on 4 mo., 
$800; Nov. 30, on 3 mo., $440.96; Dec. 8, on 90 days, $660; 
Dec. 10, on 2 mo,, $1120.25; Dec. 24, on 6 mo., $847. Owens 
proposes to discharge the whole at one payment ; when should it 
be made ? Ans. March 22, 1866. 

17. Sold a customer the following goods: Aug. 2, 2 dozen 
overcoats, @ $25 each, on 60 days' credit ; Aug. 4, 6 dozen boys* 
sacks, ® $8.50, and 12 dozen boys' pants, @ $5, on 90 days ; Aug. 
5, 4 dozen cassimere pants, @ $12, on 90 days ; Aug. 6, 6 dozen 
vests, (^ $8.25, on 4 months. When should a note for the whole 
amount, without interest, mature ? Ans, Oct. 29. 

ATeragIng Accoants. 

438. An Aooount is a statement of mercantile transac- 
tions, its left side (marked Dr.) being appropriated to 
debits, and its right side (marked Cr.) to credits. The 
difference between the sum of the debits and that of the 
credits is the Balance of the Account. 



488. Wliat is aD Aooount ! What ia meant by the Balance of an Account f 
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489. Avenging an Aoeonnt is the process of finding 
the equitable time for the payment of the balance. 

Those accouQti) only need averagmg, in which items occur bearing 
fnterest from tJieir date, or from the expiration of their terms of credit 

440. Finding the Cash Balance of an account is find- 
ing what sum will balance the account at any given time, 
interest being allowed on the several items. 

Ex. 1. — Average the following account, supposed to 
be taken from the Ledger of Stephen Stewart : — 



Dr, 



Moses T. Mabsh. 



Cr. 



1866 

Hay 8 
« 12 
** 15 

Jmie 1 



To Merchandise 



u 
<( 
u 



4t 

u 
u 



$900 
860 
610 
400 



1866 

Apr. 3 
" 10 

May 16 



By Merchandise 

to U 



tt U 

** Cash 



|200 
400 
600 
450 



Marsh owes Stewart 11210, as is found by balancing the account 
When is it equitably due ? Or, if Stewart gives his note for the balance, 
when should it be dated ? 

Take the earliest date on dther side of the account, April 8, as the 
standard. Then, according to the principle already explained, the inter- 
est on all the debits irom this standard date to tiie times they severally 
fall due would equal the interest of $1 for 118870 days (see operation 
below); that on the credits would equal the interest of $1 for 28700 
days. There is, therefore, an excess of interest in favor of the debits, 
equal to the interest of $1 for 85170 days— -or of $1210 (the balance of 
account, on the debit side) for j^ni of 85170 days, or 70 days. Hence 
Marsh is entitled to retain the balance he owes, tUl the expiration of 70 
days from the standard date, April 8,— or June 12. 

Debits, 



900 X 85 = 


81600 


Credits, 200 x = 


850 X 89 = 


88160 


400 X 7 = 2800 


610 X 42 r= 


25620 


500 X 14 =r 7000 


400 X 69 = 




23600 


460 X 42 = 18900 



2760 
1660 



113870 
28700 



1650 



28700 



Balance, 1210) 



86170 Excess of debit products. 

Date, June 12. Ant, 



Averaged time, 70 days. 
Had the excess of interest and the balance of account stood on itppo- 
9ite ffldes, we should have had to count the 70 days back from the stand- 
ard date. 

■ I . J. ■ . .1 p ■■ II III I 

489. What Is Avenging an Aooonnt? What aceoonts need avenging? — 440. 
What Is meant by finding tSe Gash Balance of on aooonnt ? Explain Ex. 1. Under 
what drcumstances wonld we have had to eonnt the TO days b<idbt 
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441, ^ ft credit were allowed <m each of the merdiaiidise items, we 
should have found wjien each item became due, and used those dates in 
stead of the dates of the transactions. Thus : — 

Ex. 2. — ^Average the account presented in Ex. 1, allow- 
ing each merchandise item a credit of 3 months. 

Find when each item falls due. May 15 is the standard date. 

Debits. GREDrrs. 

Due Aug. 8, |900 x 86 = 76500 Due July 8, $200 x 49 = 9800 

" Aug. 12, 860 X 89= 76660 " July 10, 400x66 = 22400 

" Aug. 16, 610 X . 92 = 66120 " July 17, 600 x 63 = 81500 

" Sept 1, 400 X 109 = 43600 " May 16 , 460 x = 

2760 261870 1660 63700 

1660 63700 

Balance, 1210) 188170 Excess of debit products. 

Averaged lame, 166 days. Date, Oct. 18. Ang, 

442, Cash Balancb. — ^What is the cash balance of 
the account presented in Ex. 1, due Aug. 20, allowing 3 
months' Credit on each merchandise item, and interest 
at 6 ^ ? 

We have just found, m Ex. 2, that the balance of $1210 is due Oct 
18. The cash balance on August 20th is therefore the present worth of 
$1210, due Oct. 18,-^that is in 1 mo. 28 days. This, by § 878, is found 
to be $1198.42. Ans. 

Had the given date of settlement fallen after the averaged date, Oct. 
18, we should have added interest to $1210 for the interval 

With Interest Tables, which accountants universally use, the second 
method given in the rule below will be found the more convenient 

From the above examples we derive the following rules : — 

448. Rules. — ^I. To average an account^ take the ear- 
liest date on either side as a standard^ and multipty each 
item bf/ the nwnribeir of days between the time when it falls 
dice and the standard date. Divide the difference between 
the sum of the debit and that of the credit proditcts by the 
balance of the account. The quotient will be th^ averaged 
time. Heckon this forward from the standard date^ if 
the excess of products is on the same side with the balance 
of account; if not^ backward, 

441 %1iat must we do when a credit is allowed on the merchandise item a f 
Explain Ex. 2.-442. How may we find the cash halance of tiie aocomit preeented in 
Ex. 1, duo Ang. 20 ? — 443. Recite the rale for averaging an acoonnt For finding the 
cash balance. 
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n. To find the cash hdktneey average the aceountj and^ 
if the given date of settlement falls hef(yre the averaged 
time^find the present worth of the balance of account for 
the interval; ifafter^ add interest for the interval. 

Or^find the interest on each item from the date itfaUs 
due to the time of settlement ; vyrite it on the same side 
of the account as its item^ if the item faHs due before the 
date of settlementy — if not j on the opposite side, Find the 
balance of interest^ and add it to the balance of the ac- 
count if the two balances stand on the same side; if notj 
subtract it^ 

3. Average, and find cash balance Mar. 1, 1866, at 1^, 

Dr, Reuben Thompson. Cr, 



1866 

Jan. 2 

Feb. 5 

« 8 

" 10 


To Cash 

" Merch., 60 da. 
" Merch., 3 mo. 
" Merch., 60 da. 


$1200 
1400 
1600 
2000 


1866 

Jan. 10 
" 18 

Feb. 2 
" 6 


By Merch., 4 mo. 
" Merch., 6 mo. 
" Merch., 3 mo. 
" Merch., 6 mo. 


$1000 
1160 
1260 
1800 



^ j Balance of acct, $1890, due June 23, 1866. 
^^' ( Gash balance, March 1, 1866, $1467.03. 

4. Average, and find cash balance Jan. 1, 1866, at 6^. 



Dr, 



Albert B. Conner. 



Cr. 



1866 

Sept 8 

" 20 

Oct 12 

Nov. 1 

" 10 



To Merch., 8 mo. 
" Merch., 4 mo. 
" Merch., 4 mo. 
** Merch., 6 mo. 
** Merch., 8 mo. 





1866 


$760 


Oct 1 


610 


" 20 


900 


Nov. 6 


220 


" 12 


400 





By Merch., 4 mo. 
" Cash 

" Merch., 8 mo. 
*' Merch., 6 mo. 



$200 
800 
826 
540 



J ( Balance of acct, $1016« due Feb. 10, 1866. 
^"*- ( Cash balance, Jan. 1, 1866, $1008.46. 



HiscKLLANBOUS QUESTIONS. — ^Recitc the rules relating to Percentage, 
§ 321. Apply these rules to Interest, showing what corresponds tg the 
base, and what to the percentage. Show how the rules of Percentage 
apply to Bank Discount To Commission. To Bankruptcy, in ascer- 
taining the rate of dividend, and in finding each creditor's share. To 
Insurance. To Assessment of Property Taxes, in determining the rats^ 
and in finding each individual's tax. To ad valorem Duties. 
12* 
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CHAPTER XXIX. 

RATIO. 

444. Batio is the relation that one quantity bears to 
another of the same kind. It is represented by the quo- 
tient arising from dividing one by the other. The ratio 
of 8 to 2 is 4, 

445. Two quantities are necessary to form a ratio; 
these are called its Terms. 

The Antecedent is the first term of a ratio; the Conse- 
qnent^ the second. 

446. A ratio is either Direct or Inverse. It is Direo^ 
when the antecedent is divided by the consequent ; In- 
▼ersBi when the consequent is divided by the antecedent. 

When the word ratio is used alone, a direct ratio is meant. 

The direct ratio of 8 to 2 is 4. The inverse ratio of 8 to 2 is }. In 
either case, 8 is the antecedent, and 2 the consequent 

447. Ratio is expressed in two ways : — 1. By two dots, 
in the form of a colon, between the terras ; as, 8 : 4. 2. In 
the form of a fraction ; as, |. 

The two dots and the fractional Ime both come from the sign of di- 
vision -f- . When the two dots are used, the Ime between is omitted ; 
when the fractional line is used, the two dots are omitted. 

8 : 4 is read iheraHo of S to 4, 

448. A ratio being expressed by a fraction, of which 
the antecedent is the numerator and the consequent the 
denominator, it follows that the principles which apply 
to the terms of a fraction, § 137, apply also to the terms 
of a ratio. That is. 

Multiplying the antecedent mtdtipliea the ratio^ and 
dividing the antecedent divides the ratio. 

444. What it Ratio? Bj what it it represented ?— 44& How many qnantities 
are neceaaary to form a ratio ? What are they called ? Which ia the Antecedent 1 
Which, the Gonteqaent ?— 448. What is the difTerenoe between Direct and Inverse 
Batio? Oire an example.— 447. In how many ways is ratio expressed? Describe 
them. What is the ori^ of the two dots and the fhtotional line?— 448L State tha 
three prineiples that apply to multiplying or dividing the terms of a ratio. 
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MvUiplying the consequent divides the ratio^ and di- 
viding the consequent multiplies the ratio. 

Mtdtiplying or dividing both terms by the same numr 
her does not aUer the ratio, 

449. Fractions having a common denominator are to 
each other as their numerators. 

1^ : -j% = 7 : 9, or }. For, as we have just seen, dividing both terms 
of the second ratio, 7 and 9, by the same nmnber, 10, does not alter their 
ratio. — ^The ratio between two fractions that have not a common denomi- 
nator, may be found by reducing them to others that have, and taking 
the ratio of their numerators. 

460. There is no ratio between quantities of different 
kinds ; as, 8 yd. and 4 lb. But a ratio subsists between 
quantities of the same kind, though of different denomi- 
nations. 

Thus, the ratio of 8 yd. ( = 24 ft.) to 4 ft. is 6. In such cases, to find 
the ratio, the terms must be brought to the same denomination. 

451. A Simple Batio is one into which but two terms 
enter. A Compoimd Batio is the product of two or more 
simple ratios, the first term being the product of the an- 
tecedents, the second that of the consequents. 

^mple Ratios, 8 : 4 The ratio compounded of these 

9 : 8 three simple ratios is 

2:6 8x9x2:4x8x6. 

EXEBCISE. 

1. Express the ratio of 27 to 9 ; of 7 to 16; of 48 to 100. 

2. Bead the following ratios : — 



144 : 12 f 

16 : 288 I 

.005 : 100 .7 

240 : .8 f 



4 61b. :121b. 4cwt:16lb. 

i 9 gr. : 4igr. 8 mL : 20rd. 

f 2 mo. : 7.5 mo. 2 pt. : 16 gal. 

.1 $5: $.001 6qt. :50bu. 

8. Find the value of the above ratios, when direct. 
4. Find the value of the abpve ratios, when inverse. 

449. What ratio do firaetioDS haying a oommon denominator sustain to each 
other? Froye this. Hence, how may the ratio between two fractions that have not 
a oommon denominator be found ?~450l How may we find the ratio between two 
quantities of the same kind, but different denominations ?— 451. What is a Simple 
Katio ? What is a Compound £atio f Give an example. 



276 PBOPOBnoK. 

CHAPTER XXX. 

PROPORTION. 

452. Proportion is an equality of ratios. 

The ratio of 8 to 4 is 2 ; the ratio of 6 to 8 is also 2. Hence the 
proportion, 8:4 = 6:8. 

453. Proportion is expressed in two ways : — 1. By the 
sign of equality between the ratios. 2. By four dots, in 
the form of a double colon, between the ratios. 

8:4 = 6:8) Read, 8u<o4<»6Mto8. 

8 : 4 : : 6 : 8 ) Ovy (he ratio ofSlo4 eqttah the rath oft to 8. 

454. Four quantities forming a proportion are called 
Proportionals. The first two are called the First Coup- 
let ; the last two, the Second Couplet. The first and 
fourth are called the Extremes; the second and third, 
the Means. 

In the proportion 8 : 4 : : 6 : 3, 8 and 4 form the first couplet, 6 and 
8 the second. 8 and 8 are the extremes, 4 and 6 the means. 

455. Three quantities are in proportion when the 1st 
is to the 2d as the 2d to the 3d. 8 : 4 : : 4 : 2. 

A term so repeated is called a Mean Proportional be- 
tween the other two. 4 is a mean proportional between 
8 and 2. 

456. The product of the extremes^ in every proportion^ 
equdla ths product of the means. Thus, in the last pro- 
portion, 8x2 = 4x4. Hence the following rules : — 

457. Rules. — ^L To Jlnd an extreme^ divide the product 
of the means by the given extreme. 

n. To find a m^an^ divide the product of the extremes 
hy tJie given mean, 

452. What is Proportion ?— 468. In how many ways is proportion expressed f 
Describe them. — 464. What are four qaantities forming a proportion called? What 
are the first two called? The last two ? Which are the Extremes? Whiobt the 
Means ?— 466. When are three qaantities In propcnlion ? What la meant by a Mean 
Ftoportional ?— 466. What principle holds good in eyt ry proportion ?— 467. Otye tha 
role for finding an extreme. For finding a mean. 
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Ex. 1. — ^Pind the 4th term of the proportion 8 . 4 : : 26 : ? 

Find the product of tfaie means : 4 x 26 = 104. 
Divide by the given extreme : 104 -^ 8 = 13. Ans. 

Ex. 2. — ^Find the 2d term of the proportion 8 : ? : : 26 : 13. 

Find the product of the extremes : 8 x 18 = 104. 
Divide by the given mean : 104 -f- 26 = 4. Ant, 
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Complete the following proportions : — 



1. 18 : 54 : : 200 : ? Ans. 600. 

2. 60 : 90 : : ? : 1.83 
8. 4 ; ? : : 12 : 8 

4. ?:80::i:l 

6. 3pt. : 12pt. : : 2bn. : ? Ans. 8ba. 

6. 1 qt : ? : : 1 hr. : 1 da. Ans. 3 pk. 



7. 15 gr. : 1 dr. : : ? : 3 so. 
8. 2cwt. : 201b. :: $16:? 
». ?:2mi. ::£l:4d. 

10. 600 ; ? : : 3° : 20' 

11. Ird. :ift. ::?:50o. 

12. 450 : 30 : : 1200 : ? 



Simple Propoitlon, or Rule of Tliree. 

468. A Simple Proportion expresses the equality of 
two simple ratios. Simple Proportions may be used to 
solve many questions in which three proportionals are 
given and the fourth is required* 

As three terms are given, the rule for Simple Propor- 
tion is often called the Rule of Three. 

Ex. 1.— If 8 yd. of cloth cost $40, what will 24 yd. cost? 

The terms of a couplet must be of the same kind. Hence, in forming 
a proportion from the above question, as the answer, or fourth term, is 
to be dollars, we take $40 for the third term. Then, since 24 yd. will cost 
more than 8 yd., we arrange the other two numbers so as to form an in- 
verse ratio greater ^an 1, by taking 24, the greater, for the second 
term, and 8, the less, for the first. The proportion then stands, 

8 yd. : 24 yd. : : (40, the cost of 8 yd. : the cost of 24 yd. 
The 4ih term is required ; we find it by Rule 1, § 467. 

24 X 40 = 960 960 -h 8 = 120 Ans. $120. 

468L What does a Simpio PrnportloD express f To what qnestlons do Simple 
Proportions apply? What is the rule often called? Explain £x. 1.— 4G9. How 
may cancellation be brought to bear ?— 460. Becite the rale. 
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459. In solving questions in Proportion, equal factors, 
if there are any, in the Ist and 2d, or Ist and 3d terms, 
should be cancelled. Thus, in Ex» 1 : — 

yd. : ;S/I yd. : : |40. 
3 
$40 X 3 = $120 Ans. 

460. RuLB. — 1. Take for the third term the number 
that is of the same kind as the answer. Of the two re^ 
maining numiers^ m^zke the larger the second term^ when 
from the nccture of the qtiestion the answer should exceed the 
third term ; when noty make the smaller the second term, 

2. Caned eqtial factors in the first and second termSy 
or ths first and third. Then mtdtiply the means together^ 
and divide their product by the given extreme. 

The first and second terms must be of the same denomination. K 
the third term is a compomid number, it must be reduced to the lowest 
denomination it contains, and this will be the denomination of the answer 

EXAMPLES FOB PBAOTIOE. 

1. What cost 8 cords of wood, if 2 cords cost |9 ? Ans. $36. 

2. If 25 lb. of coffee cost $4.50, what cost 312 lb. ? Ans. $56.16. 

3. If a railroad car goes 17 miles in 45 minutes, how far wiU it 
go in 5 hom-s at the same rate ? Ans. 113^ mi. 

4. How long will it take $100 to produce $100 interest, if it 
produces $7 in one year ? 

5. If 15 men can build a wall 12 ft. high in 1 wk., how many 
will be needed to raise it 20 ft. in the same time ? How long 
would it take 5 men to raise it 20 ft. ? Last ans. 5 wk. 

6. What cost 9 hats, if 5 hats cost £4 Ss. ? Ans. £7 13s. 

7. If 7 tons of coal, of 2000 lb. each, last 3i months, of 30 days 
each, bow much will be consumed in 3 weeks? 

8. If 9 bu. 2 pk. of wheat make 2 barrels of flour, how many 
bushels will be required to make 13 barrels? 

9. If 5 bu. of potatoes last 8 adults and 2 children 40 days, 
how long, at the same rate, will they last 18 adults and 9 chil- 
dren, each adult consunnng as much as 2 children ? Ans. 16 days. 
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10. How long will it take a steamboat to moye its own length, 
if it goes 15 miles an hour and is 242 feet long? Ans. 11 sec. 

11. How many times its own length will a steamboat move in 
eleven hours, if it is 242 ft. long and goes 15 miles an hour ? 

12. A reservoir has two pipes that can discharge respectivelj 
80 gaL and 15 gal. in one minute. How long will they be in dis- 
charging 15 hogsheads ? Ans, 21 min. 

13. If a man can mow 9 acres in 3i days, of 10 hours each, 
how many such days will it take him to mow 21 acres? 

14. An insolvent debtor owes $7560, and has only $8100 with 
which to make payment How much should a creditor receive, 
whose claim is $878 ? Ans. $155. 

15. If -^ of a ship is worth $2858, and f of the cargo is worth 
$6080, how much are both slup and cargo worth? 

16. How many yards of oil-doth, IJ yd. wide, will be needed 
to cover a certain floor, if 30 yd., f yd. wide, will cover it ? 

17. If the earth moves through 860° in 865J days, how far 
will it move in a lunar month of 29^ days ? Ana. 29^ ®. 

Compound Proportion, or Double 
Rule of Tbree. 

461. A Compound Proportion expresses the equality 
of a compound and a simple ratio. 
• Compound Proportions are used in solving questions 
that involve two or more simple proportions ; hence this 
rule is often called the Double Rule of Three. 

Ex. — If 6 men can mow 30 acres of grass in 6 days, 
working 8 hours each day, how many acres can 4 men 
mow in 9 days, of 10 hours each ? 

As the answer is to be acres, we write 80 acres as the third term. We 
then take the other terms in pairs of the same kind — 6 men and 4 men, 
5 days and 9 days, 8 hours and 10 hours, and form a ratio with each pair 
as if the answer depended on it alone, as in simple proportion. As 4 
men wiU mow less than 6 men, we take the smaller number for the sec- 

461. What does a Compound Proportion express? What Is the role for Oom- 
poond Proportion often called f Why so? Explain the Example. 
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ond term of the ratio, 6:4. As in 9 days they can mow mora tliaa in 
5 days, we take the greater for the second term, 5:9. As working 10 
hours a day they can mow more than working 8 hours a day, we take 
the greater for the second term, 8 : 10. The proportion then stands, 



6 men : 4 men : : 80 acres Cancellin g , ^ 

5 days : 9 days 
8 hr. : 10 hr. 



4 

9 

10 5 

Cancel equal fiictors, and pro- % tv 

ceed as m Simple Proportion. 9 x 6 r= 46 acres Ans. 

462. RxTLE. — !• Take for tJie third term the number 
that 18 of the same kind as the answer. For the first and 
second terms^form the remaining numbers^ taken injpairs 
of the same kind^ into ratios^ making the larger number 
the consequent when th>e answer^ \f it depended solely on 
the couplet in question^ should exceed the third term} when 
notj make the smaller the consequent, 

2. Cancel <zs in Simple Proportion. Multiply to- 
gether the second and third terms that remain^ and di- 
vide their product by the product of the first terms. 

The first and second terms of each ratio must be brought to the same 
denomination. If the third term is a compound number, it must be re- 
duced to the lowest denomination it contains, and this will be the de- 
Domination of the answer. 

EXAMPLBS FOB PBAOTIOB. 

1. If a person travels 800 miles in 17 days, jonrneTing 6 honr^ 
each day, how many miles will he travel in 15 days, journeying 10 
horn's a day ? Ana. 441^ mi. 

2. What will be the weight of a slab of marble, 8 ft. long, 48 
in. wide, and 5 in. thick, if a slab of the same density 10 ft. long, 
8 ft. wide, and 8 in. thick, weighs 4001b. ? Ans. 711^ lb. 

8. If the expenses of a family of 10 persons amomit to $500 in 
28 weeks, how long will $600 support eight persons at the same 
rate? Ans. 34iwk. 

4. 15 men, working 10 hr. a day, have taken 18 days to bnild 

■ — — — — — ■ )k 

462. Becite tlie role for Componnd Froportioii. What reductioiui may hava to 
be made? 
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450 yd. of stone fenoe. How many men, working 8 days, of 12 

honrs each, will it take to bnild 480 yd. ? Ana» 30 men. 

6. If it takes 1200 yd. of cloth, f wide, to clothe 600 men, Low 

many yards, i wide, will be needed for 960 men? Ans, 8291f yd. 

6. How many ponnds of wool will make 150 yd. of cloth, 1 yd. 
wide, if 12 onnces make 2iyd., 6 qr. wide? 

7. If the wages of 6 men, for 14 days, are |126, what will be 
the wages of 9 men, for 16 days? Ans. $216. 

8. If 100 men, in 40 days of 10 honrs each, bnild a wall 30 ft 
long, 8 ft. high, and 24 in. thick, how many men will it take to 
bnild a wall 40 ft. long, 6 ft. high, and 4 ft. thick, in 20 days, 
working 8 honrs a day ? Ans. 500 men. 

9. If $400, at T^, in 9 mo., prodnce |21 interest, what will be 
the interest on $360, for 8 mo., at 6 ^ ? Ans, $14.40. 

10. From the milk of 30 icows, each fnmishing 16 qt daily, 24 
cheeses of 55 lb. each are miCde in 36 days ; how many cows, 
giving 4} gal. daily, will be required, to prodnce, in 80 days, 33 
cheeses of 1 cwt. each ? .. Ans. 80 cows. 

11. How many persons can be supplied with bread 8 months, 
for $50, when flonr is $5 a barrel, if, when it is $7 a barrel, $21 
worth of bread will supply 6 persons 4 months ? Ans» 10. 



CHAPTER XXXI. 

ANALYSIS. 

463. Analysifly in Arithmetic, is the process of arriving 
at a required result, not by formal rules, but by tracing 
out relations and reasoning from what is known to what 
is unknown. We generally reason from the given num- 
ber to 1, and from 1 to the required number. 

The rules in this book have been in many cases deduced firom exam-^ 
pies solved by Analysis. Analysis may also be applied to examples in 
Simple and Compound Proportion, and in B^uctidn of Currencies, as 
well as to a great variety of miscellaneous questions. 
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Ex. l~If 8 yd. of eloth cost $40, what will 24 yd. cost ? 

This example has already been solved by ^rnple Fh>portion, p. 277. 
By Analysis, we should reason thus : — ^If 8 yd. cost $40, 1 yd. will cost 
i of $40, or $5 ; and 24 yd. will cost 24 tunes $6, or $120. Ans, $120. 

Ex. 2. — ^If 6 men can mow 30 acres of grass in 5 days, 
working 8 hours each day, how many acres can 4 men 
mow in 9 days, of 10 hours each ? 

This example has already been solved by Compound Proportion, p. 279. 
By Analysis, we Should reason thus : — 

If 6 men, in 5 days, working 8 hr. a day, can mow SO acres, 

1 man, in 5 days, working 8 hr. a day, ** ** 5 ** 

1 man, in 1 day, working 8 hr. a day, '* '* 1 acre. 

1 man, in 1 day, working 1 hr. a day, " '* \ '* 

4 men, in 1 day, working 1 hr. a day, " " -I ** 

4 men, in 9 days, wOrkii^ 1 hr. a day, " •* | " 

4 men, in 9 days, working 10 hr. a day, *' ** ^ = 45 acres. Ant, 
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Solve the first 8 examples by both Analysis and Simple Pro«- 
portion, tiie next 8 by both Analysis and Componnd Proportion. 

1. If 12 barrels of cider cost $54, what will 15 barrels cost t 
20 barrels ? 100 barrels ? First am. $67.60. 

2. How long wiU it take 2 men to hoe a field of com, if 6 men 
can do it in 7 days ? 

8. How many times will a wheel revolve in going 1 mL 2 for., 
if it revolves 12 times in going 10 rd. ? Ans. 480 times. 

4. At the rate of $6 for 20 sqiuu^e feet, what will an acre of 
land cost? ^n«. $18068. 

5. If a locomotive can ran 40 mi. 1 fhr. 20 rd. in one hour 
how far can it go in 10 minutes ? 

In st^id of reasoDing from Ihr. to 1 mln., and from 1 min. to lOmln., we maj 
Bay at once, 10 mIn. is ^ of 1 hoar ; therefore in 10 min. it can go ^ of 40 mL 1 fim 
SOrd. 

6. K f of a farm is worth $1860, what is the whol9 worth? 

7. A person beqaeathed $4800, which was -^ of his property, 
to charitable societies. How much was he worth ? 

8. If the freight on 2 cwt. 1 qr. is 22id., at the same rate 
what will be the freight on 2 T. 14 cwt.1 Ans. £2 5su 
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9. A miller had to transport 21600 busbels^f grain from a 
rulroad depot to his milL In 8 days, 10 horses had removed .T200 
bushels ; at this rate, how many horses would be required to re- 
move what remained, in 10 days? Ans. 6 horses. 

10. If 2 loads of hay will serve 8 horses 4 weeks, how many 
days will 5 loads serve 6 horses ? Ans, 85 days. 

11. An oblong field 8 rd. wide, 330 ft. long, contains an acre ; 
how wide is a field that is 80 rd. long and contains 5 A. ? 

12. Kthe freight on 18hhd. of sugar, each weighing 9icwt., 
for a certdn distance, costs $51.80, how much, at the same rate, 
will it cost to transport 82 hogsheads, each weighing 10^ cwt., 
twice that distance ? ^n^. |1 96.80. 

18. How much will 46 men and 24 boys earn in 60 days, if 
the wages of 5 men for 5 days are £*l 10s., and the wages of 10 
boys for 10 days are £10 ? Ans. £972. 

14. A garrison of 800 men have food enough to last them 60 
days, allowing each man 2 lb. a day. After 20 days, a detach- 
ment of 200 men leave ; how long will the remaining provisions 
supply the men that remain ? Ans. 58} days. 

15. A garrison of 900 men have food enough to last them 40 
days, allowing each man 2 lb. a day. After 10 days, they are re- 
inforced by 800 men, and their allowance is reduced to 1^ lb. a 
day ; how long wiU their supplies then last ? Ans. 80 days. 

16. A body of 450 men have to march 480 miles. The first 
ten days, marching 6 hours a day, they go 150 miles ; how long 
wiU it take them, marching 8 hours a day at the same rate, to 
complete the distance ? 

17. If a farmer buys 4 cows, at $45 apiece, and pays for them 
with hay, at $18 a ton, how many tons must he ^ve ? Ana. 10. 

18. How many bushels of potatoes, at 80c. a bushel, will it 
take to pay for 12 pair of hose, at 50c. ? 

19. Bought some land, at $4.60 an acre; paid for it with 
270 Od. of wood, valued at $6 a cord. How many acres of land 
were bought? Am. 800 A. 

20. How much butter, at 80c. a lb., will pay for 2 boxes of tea, 
containing 54 lb. each, at $1.80 a lb. ? 
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21. A can do ft piece of work in S days, B in 5 days, in 4 
days. In Low many days can they do it, working together ? 

In 1 day, A can do |, B }, G J ; and all three eon do } + ( -f i, or |t{. If in 1 day 
they can do |{, to do Jg, or the whole, viU require as manj days aa 47 1b contained 
times In 60, or l^S days. Ana, 

22. A can mow a field in 6 days, B in 5, C in 4}, D in 3. How 
long will it take all four to do it ? Ans, 1^ da. 

28. A^ B, and 0, can clear a piece of land in 10 days ; A and 
IB can do it in 1^ days ; how long wiU it take ? Ans. 26} da. 

24. The head of a fish is i of its whole length ; its tall is ^ of 
its length ; its body is 7 inches. How long is the fish ? 

Head and tail together are i + i^, or A, of the whole length. The body, there- 
fore, is 12 - y's, or /f, of the whole length. If 7 inches are /i* ^ is } of 7 inches, or 
1 inch ; and }|, or the whole, Is 18 times 1 indi, or 18 inohes. Ana. 

25. A person, being asked his age, replied that i of his life had 
been passed in Baltimore, -^ of it in Richmond, and the remainder, 
which was 28 years, in New York ; how old was he ? 

26. At 12 the hour and minnte hand of a dock are together; 
when are they next together ? 

In the oonrse of 12 honrs, the minnte hand overtakes the honr hand 11 times; 
to oTertake it onoe, therefore, will require A- of 12 hours, or 1^ hours. I^t Ilouxb 
past 18 will be 5 min. 5^ sec past 1. Ana. 

2T. At what time between 5 and 6 will the honr and minnte 
hands stand together ? At what time between 8 and 9 ? At what 
time between 10 and 11 ? 

28. A agreed to work for B 60 days, on condition that he 
should receive $8.20 for every day he worked, and forfeit $1 for 
every day he was idle. At the expiration of the 60 days, he re- 
ceived $129. How many day^s did he work 2 

Had he worked every day, he wonld have tooeired 00 times $8.90, or $198; 
tSierefore he lost by idleness $192 - $129, or $68. Every day he was idle, he Ikiled 
to make $8.20 and forfeited $1, thns losing $420 ; hence, to lose $68, he most hav» 
been idle as many days as $420 is contained times in $68, or 15 days. If he was Idle 
15 days, he most have worked 60 — 15, or 45 days^ Ana. 

29. D contracted to work 80 days for G ; he was to have $1.75 
for every day he worked, and to forfeit 60c. for every day he waa 
idle. If, at the end of the time, D received $48.10, how many 
days was he idle ? Ana, 4 days. 
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Reduction of Cnrrcncleft. 

464. Beduction of Currencies is the process of finding 
what a sum expressed in one currency is equivalent to in 
another. 

466. Colonial Cueekncies. — Sterling money was for- 
merly the legal currency of this country. Federal money 
took its place in 1786 ; but the old denominations were 
long retained, and we sometimes still hear*the prices of 
articles given in shillings and pence. 

The word ahilling does not denote the same value in 
all the states* This is because the colonial paper cur- 
rency in some had depreciated more than in others ; that 
is, the colonial pound, shilling, and penny, were not worth 
so much in dollars and cents in one state as in another. 

Kurw "Fwa ( ^^ ^®^ England, ) 
p^ ( In Pennsjlvania, ) 

Ex. — ^What will 2 dozen tumblers cost, at 9d. apiece, 
New England currency ? 

By Analysis : — In N. E. currency, 6s. or 12c. = $1 ; hence 9d. is \ of 
|1. 24 tumblers, at $^ apiece, will cost 24 times $^, or $8. Am, $8. 

EXAMPLES FOB PBAOTIOE. 

1. At the rate of 9s. a day, New England currency, what will 
be the wages of 4 men, for 10 days ? Ana. $60. 

■ I I . I II - r -i - ,m I I M ■ I L 

461 What Is Beduction of Currencies? — 165. Why do we sometimes still bear 
the prices of articles named in shillings and pence? How did the word sMUing 
come to denote different values in different states? Name the different colonial our* 
lendes. What was iha value of the shilling and pound in ea«h f 
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2. At 6d. apiece, N. Y. carrency, what cost 8 dozen pendLi? 

8, What cost 86i yd. linen, at 7s. 6d., Penn. currency ? 

4. Bednce £42 10s., Georgia currency, to Federal money. 
Beduce £14 2s, 4d. Sum of am. $242.64. 

6. At 9d. a yard, New England currency, what will 4 pieces 
of calico, averaging 48 yd. each, cost ? Am. $24. 

466. FoBEiGN CuBBBNciBS. — The value of certain for- 
eign currencies in Federal Money is fixed by Act of Con- 
gress or by commercial usage, as follows : — 



Yalub of Fobkion Cdbbbnoies or U. S. Monby. 



Banco Bix Dollar of 

Denmark, 
Banco Bix Dollar of 

Sweden and N^or- 

way, 
Dollar Thaler of Bre- 
men, 
Dollar of Borne, 
Ducat of Naples, 
Florin of Austria, Bo- ) 

hernia, Augsburg, f 
Florin of Basle, 
Florin (Guilder) of 

Netherlands and S 

Grermany, 
Florin of Prussia, 
Franc of Franpe and ) 



'\ 



$0.53 
0.391 

o.ri 

1.05 
0.80 

0.48i 

0.41 

0.40 

0.221 

0.18A 

0.33i 

0.18A 
0.16 

0.18A 
0.16 

0.26^ 
0.27 
0.18} 
0.35 



{ 



Bel^um, 
Guilder of Brabant, 
Lira of Sardinia, 
Lira of Tuscany, 
Livre of Genoa, 
Livre of Leghorn, 
Livre of Neufchatel, 
Livre of Switzerland, 
livre Toumois, France, 
Marc Banco, Biamburg, 

Ex. I. — ^Reduce 15 rix dollars of Bremen to TJ. S. cur- 
rency. ' 

By the Table, 1 rix dollar of Bremen = |0.78|. 
76 rix dollars z= ^75 times |0.78|, or |59.0625. ulfw. 



IfilliNM of Azores, 
Millrea of Madeira, 
MiUrea of Portugal, 
Ounce of Sicily, 
Pagoda of India, 
Piaster of Turkey, 
Pound Sterling, Gr't 

Britain, 
Pound Sterling, Brit- 
ish Provinces, Cana- 
da, Nova Scotia, &c., 
Beal Plate of Spain, 
Beal y eUon of Spam, 
Bix Dollar of Bremen, 
Bix Dollar of Prussia ) 
and Northern Ger- > 
many, ) 

Buble of Bnssia, silyer, 
Bupee of British India, 
Scudo of Malta, 

Scudo of Rome, 

Specie Dollar, Denmark. 
Specie Dollar of Swe- ) 
den and Norway, J 
Tael of China, 
Tical of Slam, 



$0.83i 
1.00 
1.12 
2.40 
1.94 
0.05 

4.84 



4.00 

0.10 
0.05 
0.78i 

0.6d 

0.75 

0.44i 

0.40 

0.99 

0.99i 

1.05 



1.06 

1.48 
0.61 



BBDUCTIOJSr OF CUSBENCIES. 28> 

Ex. 2. — Reduce $560 to millreas of PortugaL 

By the Table, $1.12 = 1 millrea of Portugal. 
$560 will equal as many millreas aa $1.12 is contained times in $560^ 
or 500. Afi8. 500 millreas. 



EXAMPLES FOB PBAOTIOE. 

1. How many dollars equal 1000 francs? Arts, $186. 

2. Reduce $725 to Austrian florins. Avs. 1494ff fl. 
8. What is the value of 6000 Swiss livres ? Ans, $1620. 

4. How many Canada pounds are 20 eagles worth ? Am* £50. 

5. 5s. Halifax money equals how much in U. S. gold ? 

6. What is the value of 16 half-eagles in ducats? In piasters? 
In silver rubles ? In marcs banco ? 

7. Bought some East Indian goods for 200 rupees ; what did 
they cost in Federal money ? Ans. $89. 

8. How many sovereigns (the coin that represents the pound 
sterling of Great Britain) will pay the duty on a lot of worsted hose, 
costing $1452, the rate being 86 ^ ad valorem? Ans. 105 sov. 

9. Reduce 600 specie dollars of Denmark to U. S. money. 



CHAPTER XXXII. 

EXCHANGE, 

467* Exchange is a method by which a person in one 
place makes payments in another by means of written 
orders, without the transmission of money. 

468. A Bill of Excliangey or Braft, is a written order 
on one party to pay another a certain snm, at sight or 
some specified time. 

469. The parties to the transaction are, the Drawer, or 
Maker, who signs the bill ; the Drawee, to whom it is ad- 

4e7. What is Exchange ?— 408. What is a Bill of Exchange f— 409. Name tb« 
parties to the transaction. 
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dressed ; the Payee, to whom it is ordered to be paid ; 
and the Buyer or Eemitter, who buys or remits it, and 
who may be the payee or not. 

470. When a draft is presented to the drawee, if he 
acknowledges the obligation, he writes the word Accepted^ 
with the date and his name, across the face of the bill, and 
thus makes himself responsible for the payment. This is 
called accepting the draft. 

471. -^ 11^ the case of notes, three days of grace are allowed for the 
payment of drafts. But in New York, Pennsylyania, Maryland, and some 
other states, it is customary to pay sight drafts on presentation, and of 
course no acceptance is then necessary. — ^As regards protestihg and 
the responsibility of endorsers, the same rules apj^y to drafts as to 
notes, § 361. 

472. Suppose Aaron Brooks, of St Louis, owes Cobb k Deming, of 
N. T., $1000. He buys of Eugene Ford & Co., bankers in St Louis, a 
draft for $1000 on their correspondents, Gregory & Co., of N. Y., as fol- 
lows : — 

$1000. 8t. Louis, Jufy 20, 1866. 

Ten days after aighJtpay to the order of Aaron Brooks one ikott- 
sand doUars^ value received^ and charge the same to accoimt of 

EUOBNE FOKD & Go. 

To Messrs, Gregory & Co,, N", Y, 

Brooks endorses this draft, *' Pay to the order of Cobb & Deming," 
affixes his signature, and remits it to the latter. They, on its receipt, 
present it to Gregory & Co., who accept it July 27th, and pay it thirteoi 
days afterwards. — Here, Ford & Co. are the drawers ; Gregory & Co. are 
drawees and also acceptors ; Brooks is payee, endorser, and remitter ; 
Cobb & Deming are holders, as long as they retain the draft in legal pos- 
session. H they desire to pass it before maturity, they endorse it, and 
thus render it negotiable. 

473. When a draft costs its exact face, exchange is 
said to be at par. When it costs more than its face, ex- 
change is said to be above par^ at a premium^ or against 
the place where the draft is drawn ; when less, exchange 
ia below par^ at a discount^ or m favor of the place 
where the draft is drawn. 

470. What is meant by accepting a draft ? — 471. What is the custom as regards 
allowing days of grace for the payment of drafts ?~472. Give the f(«m of a draft, 11> 
lostrattt its use in making a remittance, and name the parties concerned.— 478. When 
is exchange said to be at pari When, above pari When, belov) par J When 
is it against a place, and when in its favor f 
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Domestic Bills of fixcbange* 

474. Domestic, or Inland, Bills of Exchange (common- 
ly called Drafts) are those that are payable in the coun- 
try in wiiich they are drawn. 

475. Operations in Domestic Exchange are similar to 
those in Stocks. 

Ex. 1, — Bought in Louisville a thirty-day draft on 
New York for $300, at i^ premium. What did it cost ? 

|1, at i^ premium, cost |1 + | .0025 = |1.0025. 
$300 cost 300 times $1.0025, or $300.75. Am, 

Ex. 2. — ^How large a draft on Milwaukee can a person 
in N. Y. buy for $1000, when exchange is at a discount 
of^ per cent? ^ 

$1, at i ^ discount, will cost $1 — $ .006 = $ .995. 
For $1000 can be bought a draft for as many dollars as $.995 is con* 
tained times in $1000, or $1005.03. Am, 

476. KuLEs. — ^L To find the cost of a domestic biUy 
multiply the cost of $1 at the given rate of premium or 
discount^ by the face of the bill. 

n. To find the face of a bill that a given sum will 
buyy divide the given sum by the cost of $1. 

EXAMPLES FOB PBAOTIOB. 

1. What is the cost of a sight draft on Mobile for $1800, at 1} 
^r cent, premium ? Ans. $1831.50. 

2. How large a draft on Cincinnati can a person in St. Paul 
buy for $2500, when exchange is 2^ against St Paul ? 

8. The course of- exchange on Baltimore being i^ premium 
for sight, and f ^ discount for sixty days, what must I pay for 
a sight draft on Baltimore for $1000 and a sixty-day draft for 
$750? Ans. $1749.376. 

4. A person living in Portland sold some property in Galveston 
for $10500. "Wbuld it be better for him to draw on Galveston for 

474. What are Domestic, or Inland, Bills of Exchanee ?-47fi. To what are opera- 
tions in Domestic Exchange similar ? Explain Exs. 1 and 2.-476. Beclte the raleii 

13 
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this amoant and pay 2 ^ for collection, or to have a draft on Port* 
land bought with said amount and remitted, exchange on Portland 
being at a premium of 8 per cent. ? 

An$. Gain by drawing on Galveston, $95.83. 

5. B, living in Detroit, holds 100 shares of the Phenix Bank, 

of New York. The bank declares a dividend of 4 ^. B draws for 

his dividend, and sells the draft at 1 ^ premium. What does ho 

realize? Ans. $404. 

Foreign Bills of Exchange*' 

477. Foreign Bills of Exchange are those that are 
drawn in one country and payable in another. 

478. By a Set of Exchange are meant two or more 
bills of the same date and tenor, only one of which is to 
be paid. They are sent by different mails ; and the ob- 
ject of drawing more than one is to save time in case one 
is lost. 

479. Exchange on England. — ^Exchange on England 
is always at a premium in the United States, and thus the 
balance of trade always appears to be against this coun- 
try. This is because the base of computation is made the 
old value of the pound sterling, $^, or $4.44^ ; whereas 
the intrinsic value of the new Victoria sovereign is about 
$4.86|, which is 109^ ^ of $4.44f When^ therefore, sigM 
exchange on England is quoted at 109^, or 9i}i premium^ 
it is really at par. 

Ex. 1. — ^What is the cost (in gold) of the following 
foreign bill, at 9^ ^ premium ? 

Exchange for £250. Boston^ July 24, 1866. 

Sixty days after sight of this First of Exchange 
{Second and Third of the same date and tenor unpaid) *, 

* The Second Bill of the Set would read, ** of this Second of Exchange (First and 
Third of the same date and tenor unpaid) '\ The Third would run, ** of this Third 

of Exchange (First and Second, &c.) ". 

—————— ■ — > ' 

477. What are Foreign Bills of Exchange ?-— 478. What Is a Set of Exchange f 
What ii the object of drawing more than one bill ? — 479. How does exchange on 
England always stand in the U. S. ? Why is this? When Is exchange on Englaod 
leally at par ? Qlve the form of a foreign bill of exchange. Explain Ex. 1. 
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pay to the order of Jl M. Moady two htmdred and fifty 
pounds sterlinffy value received^ unth or toUJumt further 
advice, 

WaBD & SUNDESLAIO). 

To Hamilton Bbothebs, London, 

£1 = l^ft nominal par» At 9^^ premium, £1 costs |^ x 1.0926 ; 
and £260 will cost 260 times as much, or %^ x 1.0926 x 260 = 
(1213.89, AnM, 

Ex. 2. — ^For what amount will 11213.80 purchase a 
hill on London, when exchange is 109^? 

In Ex. 1 we fomid that, at 109^, £1 = |^ x 1.0926, or $4.86}. 
Hence $1213.89 will buy a .bill for as many pounds as $4.86| is con- 
tained times in $1218.89, or 260. Am, £260. 

480. Rules. — ^I. To find the cost of a hiU on England 
{in gold) J multiply together $^, 1 increased by the pre- 
miumj and the face of the biU in pounds, 

IL To find the face of a biU that a given sum {in gold) 
wiU buy, divide the given sum by the product of $V^ and 
1 increased by the premium. 

In examples under Rule I., shillings and pence must be reduced to 
the decimal of a pound ; and the decimal of a pound, in answers of ex' 
amples under Rule U., must be reduced to shillings and pence. 

481, Exchange ok other CouirrRiES. — ^Exchange on 
France is quoted at so many francs and centimes to the 
dollar. A franc, at par, = 18^ cents ; a centime is ^^ 
of a franc. 

Exchange on other countries is quoted at so many 
cents to some coin taken as a standard : thus, on Ham- 
burg, 35^ cents to the marc banco ; on Amsterdam, 39 
cents to the florin, &c. 

In these cases, the cost of a bill, and the face oC a bill 
that a given sum will buy, are readily found by Analysis, 
as in Reduction of Currencies. 

Explain Ex. 2.--460. Recite the rale for finding the cost of a bill on England. 
Eedte the rale for finding the fiice of a bill that a given snm will bay. What redno- 
tlona mast be made f — 481. How is exchange on France quoted? How is exchange 
on other coontries qaoted ? In these cases, how are the cost of a bill, and the fbc* 
of a bill that a given sam will buy, found f Explain Ex. 8. 
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Ex. 3. — ^What is the value of a bfll on Havre for 1200 
francs, exchange being 5 francs 18 centimes to the dollar? 

If 5 francs 18 oentinies = |1, a bill for 1200 fraDCS will cost as many 
dollars as 5.18 is contained times in 1200, or 281.66. Ans. (281.66. 

EXAMPLBS FOB PBAOTIOB. 

1. What is the cost, in gold, in K. T., of a set of exchange on 
Dublin for £450 lOs., at 9f ^ preminm ? Ans. $2197.44. 

2. What is the cost, in gold, of a bill on Paris for 7500 francs, 
when exchange is 5 fr. 10 cen. to the doUar ? Ans, $1470.59. 

8. When the conrse of exchange is 75^ to the ruble, what 
wiU a bill on St Petersburg for 2400 rubles cost ? 

4. How large a bill on Bremen can be bought for $2000, when 
exchange is 79c. to the rix dollar ? 

6. Exchange on Liverpool standing at 109, what will a bill on 
that city for £1500 2b. 6d. cost ? Am. $7267.27. 

6. A l^ew York merchant, owing a debt in London, can pur- 
chase gold at 145, and with it buy exchange at H^ premium ; or 
can remit IT. S. 10-40's, and sell the same in London at 60^. How 
low must he buy the bonds (for currency), to make a saving by 
remitting them in stead of a bill of exchange ? 

Each $1 of bonds transmitted would be worth $ .605 x 1.095, in gold. Bedndng 
this yalne to a cnrrency basis, we have $ .605 x 1.006 x 1.45 = $ .96 +. 11^ therefore, 
the bonds can be bought tat less than 96, there wiU be a saying in remitting them. 

Arbitration of Excliaiicre. 

482. Arbitration of Exchange is the process of finding 
the rate of exchange between two countries, when there 
have been intermediate exchanges through other coun- 
tries. In Arbitration, we use what is called Ck>njoined 
Proportion or the Chain Rule. 

A merchant, for example, may remit from New York to Hamburg, by 
remitting from New York to London, from London to Paris, from Paris 
to Amsterdam, and from Amsterdam to Hamburg. The rate of this 
Circuitous Exchange, as it is called, will probably differ somewhat from 
that of a direct remittance from New York to Hamburg; to find 
whether it will cost more or less, is the object of Arbitration. 

482. What is Arbitration of Exchange t Give an illnstrntion of Circnitoni Bz- 
ehaage.— 488r Reotte the Chain Bole. 
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483. Chaik RtTLB. — 1. Write the equvodlents hy pairs j 
each with its denomination^ on opposite sides of a verticcd 
line^ commencing on the left with the denomination of the 
required sum^ and on the right with the given sum, to be 
remitted/ and arranging the tenns so thM each denomir 
nation on tJie right may correspond with the one next be- 
low it on the left, 

2. Cancel common factors on t7ie left and rights cmd 
divide the product of the remaining terms on the right by 
that of the remaining terms on the left. 

If the terms are properly arranged, the last denominatioii on the 
right will correspond with the first on the left. 

Ex. — ^When exchange at "Sew York on London is at 
10^ premium, at London on Paris 27 francs 20 centimes 
to £1, at Paris on Amsterdam 9 stivers to 1 franc, and at 
Amsterdam on Hamburg 18 stivers to 1 marc banco, what 
will it cost to remit 6000 marcs banco from N. T. to Ham- 
burg, through London, Paris, and Amsterdam ? Would 
it be better to remit in this way, or direct from N". Y. to 
Hamburg, the rate being 36 cents to the marc banco— 
and how much ? 



I? 
1 marc b. 

9 Btivers 

27.2 fr. 

£9 



$001i 625 
44 



5000 marcs b. Cancelling, 

ISstivers ^.4 flft 

1 frano i Y o 

£1 ^'^ ^ ^ 

$40 X 1.10 625 X 44 r= 27500 

1.7 X 9 = 15.3 
27500 -f- 15.3 = $1797.39 

Direct Exchange, $0.86 x 5000 = $1800.00 
Oirotdtous Exchange, 1797.39 

Qain hj Oircuitotus Exchange, $2.61 Ans, 

In this example, £1= $^ x 1.10 ; hence £9 = $40 x 1.10, as given 
above. — ^The relative value of different measures, weights, and goods, may 
be found, on the same principle, by the Chain Rule. 



BXAMPLBS FOB PBAOTIOK, 

1. A person in Philadelphia desires to pay £1800 in Liverpool. 
Exchange on Idyerpool is at 9}^ premimn, on Paris 5 francs 15 
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centimes to a dollar. Exchange on Liverpool In Paris is 25 francs 
15 centimes to the ponnd sterling. Is it better for him to remit 
direct to Liverpool, or through Paris, and how mnch ? 

Ans. Gain by direct remittance, $10.29. 

2. A New York merchant orders £1000 dne him in London 
to be remitted hj the following ronte : to Hamburg, the course 
of exchange being 14 marcs banco to the pound ; thence to Co- 
penhagen, at 1) marcs banco to the rix dollar; thence to Bor- 
deaux, at 2 francs 80 centimes to the rix dollar ; thence to N. Y., at 
6 francs 80 centimes to the dollar. How many dollars did he re- 
ceive? Am. $4930.82. 

"Would he have gained or lost by drawing directly for the 
amount on London, and selling his draft at 109|, leaving interest 
out of account ? 

8. If 16 barrels of cider are worth 64 bushels of com, and 15 
bu. of com are worth 2 barrels of flour, and 8 tons of coal are 
worth 4 barrels of flour, and 16 lb. of tea are worth 2 tons of coal, 
how many pounds of tea are equal in value to 7 barrels of cider? 

An». 22f lb. 



CHAPTER XXXIII. 

PARTNERSHIP. 

484. A Partnership is a business association between 
two or more persons, who agree to share the profits or 
losses. Persona so associated are called Partners. 

Capital is money invested in business. 

Different agreements are made between partners as to the division of 
profits. One may contribute the capital, and another his services, and 
thej may divide equally. Or all may contribute capital and labor equally, 
and make an equal division. When different amounts of capital are for- 
nished, and little or no labor is required, or all contribute equally of 



484. Wbat Is a Partnership f What is Capital ? What Is said about the Avia* 
imi of profits among partners t 
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their labor, the profit or loss is usually divided acoording to the amonziti 
of capital furnished. 

486. Cask I. — To find each partner* 8 ska/re^ when they 
furnish capital for the same length of time. 

Ex. 1. — A, B, and C, engaged in a speculation. A 
put in $180, B $240, C $480. They gained $300 ; what 
was each partner's share ? 

The whole capital employed was $180 + $240 + $480, or $900. Since 
$900 capital gained $300, $1 of capital gained -^ of $300 ; and A's capi- 
tal of $180 was entiUed to \%%, B's $240 to }^, and G's $480 to f^, of 
$300. The operation is proved by adding the shares found, and seeing 
whether their sum equals the whole gain. 

A's capital, $180 A*s share, ^ of $300 = $60 ) 

B»s ** 240 B's " |i» " " = 80 V Am. 

Cs " _480 O's «« JM «' « = 160) 

Total capital, $900 Proof : Gain, $300 

Rule, — Make each partner* 8 capital tJie numerator of 
a fraction^ and the total capital the denominator ; for 
ea>ch partner^ 8 8hare^ taJce hi8 fraction, thvs formed, of 
the whole gain or loss. 

Ex. 2. — ^Two brothers, the one 18 years old an^ the 
other 21, contribute $468 for the support of a parent, in 
the ratio of their ages. What does each give ? 

This example is analogous 1st 18 if of $468 = $216 > * 

to a question m Partnership. 2d ^ \\ of $468 = $262 [-^^ 

There are in all 18 + 21, or 39, 39 p^^^ . "p^g 

parts ; of which one furnishes 
18, the other 21. 

EXAMPLES rOB PBAOTIOE. 

1. The profits of Mason, Dean, & Oo., for one year, are $9275. 
Mason contributes $20000 capital; Dean, $12500; and Graham 
(who is the Co.), $4600. What is each partner^s share of the 
profits? Am, Mason's, $6000 ; Dean's, $8125 ; Graham's, $1150. 

2. A and B buy a house for $2500, A furnishing $1200, B 
$1800. They receive $210 rent ; how should it be divided? 

8. Ames, Boorman, & Crane, buy a hotel for $18500, of which 

48&r Wlut la Case L ? Explain Ex. 1. Bedte the rale. Explain Ex. 9l • 
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Ames oontribates $8000, Boorman $6200, and Orane the rest. 
They sell it for $16975, and their expenses are $325. How mnch 
of the loss most each bear ? Ans. A., $800 ; B., $620 ; C, $4da 

4. Two persons hire a pasture for $30. The first tarns in 3 
<iows ; the second, 5. How much ought each to pay ? 

5. A, B, C, D, and E, are to divide $2400 among themselves. 
A is to have i, B 1, G f ; D and E are to divide the remainder in 
the ratio of 5 to 7. How mnch should each receive ? 

Last answers : D, $208.83^ ; E, $291.66|. 

6. A person wills to his elder son $1200, to his younger $1000, 
to his daughter $600. But it is found that his whole property is 
worth only $800. How much should each receive ? 

7. X, Y, and Z, embark in a speculation, X furnishing i the 
capita], Y f of the remainder, and Z the rest. Their profit is 
$1900, and X is allowed $100 for attending to the business. How 
much does each recdve ? Ans. X, $1000 ; Y, $600 ; Z, $300. 

486. Cask II. — To find each partner* a sJiarey wTien tJiey 
furnish capital for different lengths of time. 

Ex. 1. — ^Three partners, O, P, and Q, furnished capital 
as follows : O put in $400 for 2 mo. ; P, $300 for 4 mo. ; 
Q, $500 for 3 mo. They gained $350 ; what was the share 
of each •? 

O's $400 for 2 mo. = $800 for 1 mo. 
Fs $300 ** 4 mo. = $1200 *« 1 mo. 
Q'a|600 " 8 mo. = $1500 " Imo. 

The whole capital is therefore equivaleQt to $8500 for 1 month ; and, 
as put in what is equivalent to $800 for 1 mo., he is entitled to ^^«% 
of $850, or $80. In like manner, F is entitled to i}^ of $850, or $120 ; 
uid Q, to iW of $350, or $150. 

BuLE. — MuUiply eaxih partner^s capital hy Us time. 
Treat this product as his capital^ and proceed as in Case L 

Ex. 2. — ^Three partners were in business for 12 months, 
and cleared $2919. The first had $4000 in the whole 
time. The second put in $5000 three months after the 
partnership commenced, and three months afterwards 

$3000 more. The third put in $3000 on starting, but with- 

. '■■ " ■ ■ -■ . ,1 I a 

480. What iBOaselLt EzplainExl. Beolte the nUe. B^latnEz.! 
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drew $2000 four months before the partnership expired. 
Divide the profit. 

1st 14000 X 12 = 48000 Share, vV^ of $2919 = $1008. 
2d ^5000 X 9 = 46000 
$3000 X 6 = 18000 

63000 Share, TfyV" " = |1828. 
8d 18000 X 8 = 24000 
$1000 X 4 = 4000 

28000 Share, i%" «* = $688. 

189000 Proof: $2919. 

XZAICPLES rOB PBJLOTIOB. 

1. A and B enter into partnership, A furnishing $326 for 6 
months, and B $200 for 8 months. There is a loss of $100 ; 
what is the share of each ? Ana. A, $54.93 ; B, 45.07. 

2. Two partners received $300 for constructmg a piece of 
road. The first furnished 5 laborers for 9 days ; the second, 7 
laborers for 11 days. What was the share of each ? 

3. Three farmers hired a pasture for $55.50. The first put in 
6 cows for 3 mo. ; the second, 8 cows for 2 mo. ; the third, 10 
cows for 4 mo. What must each pay ? 

4. For the transportation of some flour 98 miles, I have to 
pay $116.25. A carried 50 bar. 70 miles ; B, 10 bar. 98 miles; 0, 
40 bar. 53 miles ; D, 50 bar. 23 miles ; E, 40 bar. 40 mOes. How 
much must I pay each ? Ane, A, $43.75, &c. 

5. A, B, and G, began business Jan. 1 with $650, famished by 
A ; April 1, B put in $500 ; July 1, put in $450. The profit 
for the year was $375 ; divide it. Ans. A, $195, &c. 

6. D, E, and F, were interested in a coal mine, and cleared 
the first year $3285. D had $10000 invested for 9 mo., when he 
withdrew half of that sum ; E put in $20000, 2 mo. after the part- 
nership was formed ; and F put in $12000, 5 mo. before it expired. 
Divide the profit. Ans, D, $945 ; E, $1800 ; F, $540. 

7. Two partners, G and H, cleared in 6 mo. $2150. G's capi- 
tal at first was to H^s as 2 to 1. After 2 months, G withdrew ^ 
of his capital, and H } of his. Divide the profit. 

Ans. G, $1400 ; H, $750. 
13* 
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CHAPTER XXXIV. 

ALLIGATION. 

487. Alligation is the process of solving questions as 
to the mixing of ingredients of different values. There 
are two kinds of Alligation, Medial and Alternate. 

Alligation means connecting^ and the process is so called from con- 
necting or linJnng the prices of &ie ingredients together, as shown in § 490. 

Alllgatton medial. 

488. Alligation Medial is the process of finding the 
average value of a mixture, when the value and quantity 
of each ingredient are known. 

Ex. 1. — ^A grocer mixes 10 lb. of tea worth $1 a lb., 
100 lb. worth $1.25, and 80 lb. worth $1.60. What is a 
pound of the mixture worth ? 

'^0 lb., at |1, are worth $70 ; 100 lb., at irA v 1 — "^O 

$1.26, are worth $126; 801b., at $1.50, are iaa C i OK "" lOK 

worth $45. The whole mixture, therefore, is "^ "X ^ ^"Z?. "^ ^f 2 

worth $70 + $126 + $46, or $240 ; and it con- ^ ^ ^•^" — _ZX 

tains 70 + 100 + 801b., or 200 lb. If 2001b. 200) 340 

are worth $240, 1 lb. is worth y^u of $240, or >4#m il 20 

$1.20. An$, ^ • 

489. Rule. — Divide the total vaiice of the ingredienta 
hy the sum of the quantities^ 

If an ingredient is put in that costs nothing (as water, chaff), its 
quantity must be added in with the rest, though its value is 0. 

The principle of this rule applies to many questions that involve the 
finding of an average, besides those relating to values or prices. 

EXAMPLES FOB PBAOTIOE. 

1. A liquor-merohant mixes 82 gal. of wine at $1.60 a gallon, 
15 gal. at $2.40, 45 gal. at $1.92, and 8 gal. at $6.80. What is the 
value of a gallon of the mixture ? Ans, $2,008. 

2. If a ship sails 5 knots an hour for 8 hours, 7 knots for 5 
hours, and 8 knots for 4 hours, what is her average rate per hour ? 

4S7. What is Alligation? Name the two kinds of Alligation. Why is the pro* 
cess s* ealled ?— 48a What is Alligation Medial ? Explain Ex. 1« Becite the raleb 
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8. A dishonest grocer mixed 3 lb. of sand with 10 lb. of sugar 
worth 12c., 201b. worth 14c., and 801b. worth 16c. What did 
the mixture cost him per pound ? Ans. 13||c. 

4. A goldsmith melts together 11 oz. of gold 28 carats fine, 
8 oz. 21 carats fine, 10 oz. of pure gold, and 2 lb. of alloy. How 
many carats fine is the mixture? ^ JLn^. 12fi carats. 

A carat la ^ ; that la, gold 21 carata fine U |i pore metal. 

6. If 4 dozen eggs are bought at 18} cents a dozen, 6 dozen at 
21 cents, 3^ dozen at 24c., and 5^ dozen at 25c., what is the aver- 
age cost per dozen ? Am, 22^^ 

6. A dairyman owning 80 cows finds, at a certain milking, that 
6 give 12 qt. each, 8 give lOJ qt, 10 give 9i qt., and the rest 8 qt. 
apiece. What is the average ? 

7. If a farmer mixes 10 bu. of com, worth 80 cents a bushel, 
20 bu. worth 86c., 26 bu. worth 90c., and 20 bu. worth 95c., what 
id the mixture worth per bushel ? Ans, 88}c. 

Alltgratton Alternate. 

490. AUigatioiL Alternate is the process of finding the 
quantities to be taken of two or more ingredients, of 
given values, to make a mixture of given value. 

Ex. 1. — In what relative quantities must coffees worth 
15, 16, 20, and 21 cents a pound, be taken, to make a 
mixture worth 19 cents a pound? 

It is clear that the gains and losses on the several ingredients, as 
compared with the mean value, must balance. Hence we consider a 
price less than the mean with one greater, — 16c. with 21c On every 
pound put in at 16c. and sold ia the mixture for 19c, there is a gain of 
4c. ; and on every pound put in at 21c and sold for 19c, there is a loss 
of 2c Therefore, as the gain and loss on equal quantities of these two 
kinds are as 4 to 2, we must take quantities that are to each other as 2 
to 4. In like manner, comparing 1 lb. at 16c., and 1 lb. at 20c, we find 
that there is a gun of 8c against a loss of Ic ; hence the quantities taken 
must be as 1 to 8. The relative quantities, therefore, are 2 lb. at 16c., 
1 lb. at 16c, 3 lb. at 20c, and 4 lb. at 21c. Ans, 

The brief mode of performing this operation 
is to link the values in pairs, one less than the ^ ^ 
mean with one greater, to take the difference be- ^^ 
tween the mean and each value, and write it oppo- 
site the value with which it is liuked. 



15 — 
16-, 
20-' 
21 — 



2 
1 
8 
4 
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The terms maybe linked differently, provided 
one less than the mean is connected with one 
greater ; the answers, of course, differ, according to 
the linking. As these answers show merely the rela- 
tive quantities^ we may multiply or divide the numbers by any common 
multiplier or divisor, and thus produce an infinite variety of answers. 

Alligation Alternate is proved by Alligation Medial Thus : — 

Proof of \st aiower. Proof of 2d anawer. 

2 lb., at 15c. = 80a 1 lb., at 16c. = 15c. 

1 " " 16c. = 16c. 2 " " 16c. = 82c 

8 ** " 20c. = 60c. 4 " " 20c. = 80c. 

_4 « « 21a = 84a _8 ** " 21a = 68a 

10 lb. cost $1.90, or 1 lb. 19a 10 lb. cost $1.90, or 1 lb. 19a 

Ex. 2. — ^A grocer, having 10 lb. of coffee worth 15c. a 
pound, wishes to mix it with other kinds worth 16, 20, 
and 21c., to make a mixture worth 19c. a pound. How 
many pounds of each must he take ? 

In Ex. 1, we found the relative quantities of these coffees for a mix- 
ture worth 19 cents to be 2, 1, 8, 4, or 1, 2, 4, 8. 

Looking at the first answer, we find that the ratio of 10, the 

given quantity of 15- 
2x5=10lb.l 
1x6= 61b. 
8 X 6 = 161b. 
4x6 = 20 lb. 



cent coffee to 2, its 1 x 10 = 101b.' 

. difference, is 5; there- 2 x 10 = 20 lb. 

-^^" fore we multiply the 4 x 10 = 401b. 

numbers throughout 3 ^^ 10 = 80 lb 
by 5. 



Aiu. 



In the 2d answer, the ratio is 10 to 1 ; therefore we multiply by 10. 

Ex. 3. — ^A grocer, having coffees worth respectively 
16, 16, 20, and 21 cents, wishes to make with them a 
mixture of 80 lb., worth 19c. a pound. How many 
pounds of each kind must he use ? 

In £1. 1, we found the relative quantiti^ to be 2, 1, 8, 4 lb., or 

1, 2, 4, 8 lb.,--in either 



2 X 8 = 161b. 1 
1x8= 81b. 
3x8 = 241b. 
4x 8 = 821b. 



case making o^total of 1x8= 81b. ' 

101b. For a mixture 2 X 8 = 161b. 

A^' of 801b., therefore, he 4^8 = 821b. 

must take 8 tunes as 3 x 8 = 24 lb! 
much of each. 



Ans. 



490. What is Alltgatioo Alternate ? Explain Ex. 1. What is the brief mod^ of 
performing the operation ? How may different answers be obtained f How I0 Alii- 
gation Alternate proved ? Explain Ex. 2. Explain Ex & Becite the nde. 
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491. Rule. — 1. Write the values in a column^ and 
the mean value on the left. Link each value less than 
the mean with one greater^ and each ffreater with one less^ 
. Write the difference between the mean and each value, op- 
posite the value it is linked with. These differences are 
t?ie relative quantities of the ingredients taken in the 
order in which their values stand, 

2. If the quantity of one ingredient is given^ to find the 
corresponding quantities of the others, multiply their dif- 
ferences hy the ratio of the given quantity to the differ- 
ence of the ingredient it represents, 

3. If the quantity of the mixture is given, to find the 
quantity of the ingredients, multiply their differences by the 
ratio of the given quantity to the sum of the differences. 

Ex, 4. A liquor-dealer wishes to mix three kinds of 
whiskey worth respectively $3.25, $3.50, and $3.75 a gal- 
lon, with water, so as to make a mixture worth $3. What 
parts of each must he take ? 

We repreflent the water by 0. As there are three values greater than 

the mean and but one less, we have to link the three with the one. There 

will, therefore, be three 

3 Y5 8. diflfereaces opposite the 

Q* 0, and their sum will rep- 

o* resent the relative quan- 

»7it f K • OK IK *ity of water. Am, 8 gaL 
.70 + . 5 + . 26 = 1.8 ^jf ^^ yjjd of whiskey, 

and \\ gaL of water. 

EXAMPL&S FOB PBAOTIOE. 

1. In what proiK>rtions must gold, 12, 16, 17, and 22 carats 
fine, be taken, to make a compound 18 carats fine ? 20 carats fine ? 
16i carats fine ? Fwst ana. 4, 4, 4, 9. 

2. A merchant wishes to mix 90 lb. of sngar, worth lOJc., with 
three other kinds, worth 10, 12, and.l4 cents, respectively. How 
many pounds of each must he use, that the compound may be 
worth lie? 12ic.? 13c.? 

• \ Or, 301b. at 10c. ; 301b. at 12c. ; 151b. at 14a 
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8. How many pounds of spio«8, worth respectively 30, 40, and 
60c. a pound, mast be mixed with 20 lb. worth 80c. a pound, to 
form a mixture worth 60c. a pound ? Worth 75 cents ? Worth 
W cents ? Mrat a/M, 6} lb. of each. 

4. A man hanng 40 bu. of oats that cost him $22, wishes to 
mix them with two other kinds worth respectively 50 and 65c. 
How much of each kind must he take, to form a mixture worth 
60c. a bushel ? Am, 40 bu. at 50c. ; 120 bu. at 65c. 

6. B, having a contract to furnish 442 lb. of tea worth $1.40 a 
lb., wishes to make a mixture, of the required value, out of four 
kinds, worth respectively $1, $1.10, $1.45, and $1.50. How many 
pounds of each must he take ? 

Am. 521b. at $1,26 lb. at $1.10, 1561b. at $1.45, 208 lb. at $1.50. 

6. In what proportions must water, and two kinds of rum 
worth $2i and $8 a gallon, be mixed, to form a compound of 40 
gallons, worth $2 a gallon ? 

7. A news-agent sold 198 newspapers, at an average price of 
7 cents apiece. How many must he have sold at 8c., 4c., 5c., 6a, 
and 10c. ? Am, 27 at 3o., dx;. 



CHAPTER XXXV. 

INVOLUTION. 

492. Involtition is the process of multiplying a number 
by itself. The product is called a Power of the number 
multiplied. 

2 X 2 s 4. This process is Involution ; 4 is a power of 2. 

493. Powers are distinguished as First, Second, Third, 
Fourth, &c., according to the times that the given num- 
ber is taken as a factor. 

They are indicated by a figure, called an Index (plural, 
indices) or Exponent, placed above the number at the 
right ; as, 2', 2*, 2*. 

492. What is Involution ? What is the prodnct obtained by Involution called? 
Qive an example.— 498. How are powers distingaished 1 How are they Indicated f 
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494. The First Power is the number itself; its index 
is never written. The Second Power is also called the 
Square, and the Third Power the Cube. 

first power of 2, 2 

Second power, or Square, 2* = 2 x 2 r= 4 

Third power, or Cube, 2* = 2x2x2 = 8 

Fourth power, 2^ = 2 x 2 x 2 x 2 = 16, &a 

496. Rule. — To involve a number^ multiply it hy it- 
lelfaa many times^ less 1, as there are units in the index 
of the power required. 

8x3 = 9. There is one multiplication, though 8 is used as a &ctor 
twieey and 9 is the second power. 

496. In stead of multiplying by the ori^nal number each time, powers 
already found may be used as multipliers. Thus, for the 7th power, the 
4th may be multiplied by the 8d. But obserre tliat the resulting power 
will be that denoted by the sum of the indices of the multipliers, not ^eir 

PBODUCr. 

EZAMPLBS FOB PBAOTIOB. 

1. Give the squares and oabes of the numbers f^om 1 to 12. 

2. Fmd the 4th power of |. Of 4.6. Ans. ^Hj ; 447.7456. 
8. Square 89. Cube 221. Involve . 25 to the 5th power. 

4. Find the value of the foUowing indicated powers :— 8* ; 14'* ; 
8'; 7.2«; .01*; (f)^; (|)*; 1\ Sumqfam. ?1 966.28747501. 
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EVOLUTION. 

497. Erolution is the process of resolving a number 
into two or more eqnal factors. One of these equal fac- 
tors is called a Boot of the number resolved. 

4 = 2x2. This process is Evolution ; 2 is a root of 4. 

494. What Is the First Power of a nnmber? What is the Second Power also 
eaOedt The Third Power?— 495. Recite the rule for Inyolution.— 49fi. What maj 
be done, In finding the higher powers ? What eaatioo is giyen t— 407. What is 
Eyolutioa t 
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Evolution is the opposite of Involution. In the latter, a root is ^ven 
and a power required ; in the former, a power is given and a root required. 

498. Roots take their names, Square Root, Cube Root, 
Fourth Root, Fifth Root, &c., from those of the corre- 
sponding powers. 

Roots are indicated by a character called the Badical 
Sign, 5/, placed before the number whose root is to be 
extracted. 

The Index of a root is a figure placed above the radi- 
cal sign at the left, to denote what root is to be taken, — 
that is, into how many equal factors the number is to be 
resolved. To express the square root, the radical sign is 
used without any index. 

y^4, read sqitare root o/4, = 2, since 2x2 = 4. 
^8, " cube root of S, =2, "2x2x2 = 8. 
4/I6, " fourth root 0/ U, =2, " 2 x 2 x 2 x 2 = 16. 

The most important operations in Evolution are the 
extraction of the Square and the Cube Root. 

Square Root. 

499. Extracting the square root of a number is resolv- 
ing it into two equal factors ; as, 4 = 2 x 2. 

500. Taking the smallest and the greatest number that 
can be expressed by one figure, by two, three, and four 
figures, let us see how the number of figures they contain 
compares with the number of figures in their squares ; — 
Jiootft, 1 9 

Squares^ 1 81 

We find from these examples that, if we separate a 
square into periods of two figures ea^h^ commencing at 
the rights there will be as many fibres in the square root 
a« there are periods in the square^-r-counting the left-hand 
figure^ if there is hvJt one^ as a period. 

Of what is Evolatlon the opposite ?— 498. From what do roots take th«1r 
names? How are roots indicated? What is the Index of a root? How is the 
sqnare root expressed ? What are the most important oi>eration8 in Evolntion f — 
499. What is meant by extracting the sqnare root of a number ? — DOOi How oan w« 
flndf from a sqnare, the number of figures its square root oomtalns? 



10 99 
I'OO 98'01 



100 999 
I'OO'OO 99'80'01 



1000 9999 
I'OO'OO'OO 99'98'00'01 
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601. We derive the method of extracting the square 
root irom the opposite operation of squaring. Square 
25, regarding it as composed of 2 tens (20) and 5 units. 

25 = 20+6 20« = 400 25 

20 4-5 20 X 6 = 100 25 

Multiplying by 20, 20* + (20 x 6) 2 x 100 = 200 126 

Multiplying by 6, (20 x 6) + 6* 6*= 25 60 

Adding partial products, 20* + 2 (20 x 6) + 6* = 25 squared ='625 626 

Hence, The square of a number composed of tens and 
unitSy equals the square of the tens^ plus twice the product 
of the tens and units^ plus the square of the units. 

602. Now reverse the process. Find the sq. root of 625. 

According to § 500, we separate 626 into periods of two figures each, 
beginning at the right (6'26), and find that the root will contam two 
figures, — a tens' and a units' figure. 

According to § 601, 626 must equal the square of the tens in its root, 
plus twice the product of the tens and units, plus the square of the units. 
Hie iqmre of (he tens must be found in the Left-hand period, 6(00). The 
greatest number whose square is less than 6 is 2, which we place on the 
right as the tens' figure of the root 2 tens g/^^ .^w 

(20) squared = 4 hundreds, which we sub- J ^ 

tract from the 6 hundreds. Bringing down ^ 

the remaining period, we have 226, which 20 X 2 b= 40) 225 

must equal twice the product of the tens (40 x 5) + 5* = 225 
and unitB, plus the square of the units. 

Hence, to find the units' figure of the root, we diyide 225 by twice 
the tens, or 40. The quotient is 5, which we place in the root as its 
units' figure. Then, twice the product of the tens and units, plus the 
square of the units = twice 20 x 5, plus 25 = 226. Placing this under 
the dividend 226, and subtracting, we have no remainder. 

6'25 (25 ^ practice, we write twice the tens' figure (4) on 

4 the left as a tnal divisor, and complete it by annexing 

^ ^^ the units' figure of the root. Multiplying this com- 

rtrtK P^®*® divisor by the units' figure, we have the same 

225 result, 225. 

603. Rule. — 1. Separate the given number into periods 
of two figures eachy beginning at the united place. 

2. I^lnd the greatest number whose square is contained 
in the leftrhand period^ and place it on the right as the first 

501. Whence do we derive the method of extracting the Bqnare root? Sqnftte 
SK, regarding It as composed of 2 tens and 5 nnits. What principle is deduced from 
this example?— 602. Beverse the process; extract the sqnare root of 026^ explain- 
ing the Bteps.--{X)8. Beclte the mle for the extraction of the square root. 
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rootfigmre. Subtract its square from the first periody and 
to the remainder annex the second period for a dividend, 
8. Double the root already founds and^ placing it on 
tJie left as a trial divisor^ find how many times it is conr 
tained in the dividend with its last figure omitted. Annex 
th^ quotient to the root already found and to the trial di- 
visor. Multiply the divisor thus completed by the last root 
figure J subtract^ and bring down the next period as before. 

4. To the last complete divisor add the last root figure 
for a new trial divisor^ and proceed as btfore till the 
periods are exhausted. 

If any trial dmsor is not contiuned in the dividend with its last figare 
omitted, annex to the root already found and to the trial divisor, bring 
down the next period, and find how many times it is then contained. 

If, on multiplying a complete divisor by the last root figure, the 
product is greater t^n the dividend, the last root figure must be dimin- 
ished, and the figure annexed to the trial divisor changed accordingly. 

If^ when all the periods have been brought down, there is still a 
remainder, periods of decimal ciphers may be supplied and the operation 
continued. The root figures correspondmg to the decimal periods will 
be decimals. 

604. To point off a decimal for the ^r. 2.— Find the square 
extraction of the square root, commence ^ tcni tnio 

at the decimal point and go to the right, root OI 1624.1216. 
completing the last period, if necessary, 16'24.12'16 (39.04 

by annexing a cipher. Root figures 9 ' * 

resulting from decimal periods are always . ^ -^^ . 
decimals. ^9 624 

^^^ „ ^ ^ ^ X. 621 

505. To find the root of a common hsi(\a — qioia 
fraction, reduce it to its lowest terms, '°^* V\i\ti 
and extract the root of its numerator and ^^"^" 
denominator separately, if they have ex- 
act roots. If not, reduce the fraction to a decimal, and extract its root, 
carrying the operation as far as may be required. Reduce a mixed num- 
ber to an improper fraction, and proceed as just directed. 

506. To prove the operation, square the root found, and see whether 
the result equals the ^ven number. 

If any trial divisor is not contained in the dividend with its last flgnre omitted, 
what mnet be done? Under what circnmstances mnflt a root fl^ro be diminished ? 
It, when all the periods have been brought down, there is still a remainder, what 
may be done?— {MML How is a decimal pointed off for the extraction of the square 
roct? What root figures are always decimals?— 606. How is the square root of 
a Mmmon fraction foand ? How is the square root of a mixed number found ?— H«w 
Is the operation proved? 
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BXAMPLBS FOB PBAOTIOB. 

1. What is the squai-e root of 100180081 ? Am. 10009. 

2. Wha^is the square root of 12321 ? Of 53824? Of 11390625? 
Of 16064064 ? Of 8600 ? Sum of am. 7786. 

8. Find the square root of 4489. Of 531441. Of 16983563041. 
Of 11019960576. Of 61917364224. Sum of am. AM^^. 

4. Extract the square root of 6.5536. Of .00390625. Of 
.0011943936. Of 60.481729. Sam of am. 10.43406. 

6. Fmd the square root of ff}. 0f4ji* Ot^. OfJI- Of 
WM- Of it}. ^?w. I, 2|, 2.027 +, &c 

Applications op Sqitaeb Root. 

607. The areas (§ 252) of similar figures are to each, 
other as the squares of their like dimensions. The areaa 
of two circles whose diameters are 3 and 4 feet, are to 
each other as 3* to 4", or 9 to 16. 

608. When the area of a square is known, extract its 
square root, to find one of the sides. The answer will be 
in the denomination of linear measure that corresponds 
to the denomination of the area. A square field containing 
49 square rods will be 7 (\/4^) Unear rods on each side. 

609. A Rectangle is a four-sided figure k r 

whose angles are all right angles ; as, E F I | 

GH. fi- ^ 

610. A Triangle is a figure bounded by three straight 
lines. 

611. A Right-angled Triangle is a triangle 
that contains a right angle ; as, AB C. 

The Hypothenuse of a right-angled trian- 
gle is the side opposite the right angle ; as, 
A C. Of the two shorter sides, the one on which the 
triangle stands (as A B) is called the Base, and the other 
(as B C) the Perpendicular. 

507. What principle is laid down respecting the areas of similar figures ?— 568. 
How is the side of a square found from its area ?--509. What is a Bectangle ?— 510L 
What is a Triangle?— ^11. What is a Right-angled Triangle ? What is the Hypoth- 
enuse of a right-angled triangle ? What is the Base ? What is the Perpendicular f 





SIS. It ia shown, ia Geometry, that the aquare On the 
hypotkenuae ec^uals the mtm of the 
e^uarea on the other two gidet. 

Tbis principle li illiutntted b; the &g- 
nre on tbe right The small sqaares are 
bU equal ; it will be seen tfa&t the square 
of the bTpothenuae contains 2S, that of 
the base Ifl, that of the pprpendicular 9. 
26 = 16 + 9. Hence these 

BuLEa. — L The two shorter 
sides being given, to Jind the hy- 
pothenuae, add their squares and 
extract the agtiare root of the swn. 

n. The hypotJ^enuae and one of the shorter tides heing 
giveh, to find the other, subtract the square of the given 
side from that of the hypothenuse, and extract the square 
root of the remainder, 

Ex. — A liberty pole was "broken 30 feet from the top, 
and the upper piece, felling over, strack the ground 18 
ft. from the lower extremity. How Mgh was ^e pole f 

A rigfal-anf;Ied triangle was formed, the 

broken part b^ng the h jpothenuae, the upright 80' — 18' ^ 6?6 

part the perpeni^cular, and the distance from •/ GTS ^ 34 

tbe point where the t«p struck tbe ground to 24 + 80 ^ d4 

tbe foot of the pole the base. Applying 8ule ^^ ^ (j^ 
n., we And the perpendicular, or upright piece ; 
wUch, added to the part broken o^ gives the whole loigtb. 



1. A flag-staff 36 ft high vaa broken | of the wajr up. How 
&rfrom ite foot did the top strike the ground! An». 20.7 ft. + 

2. If a ladder S6 ft, long ia placed 21 ft. from the base of a 
rook, bow high up the rook will it reach t An*. 28 ft. 

3. A rope 46 ft. long, attached to the top of a house, extended 
to a log 86 fL from its base. How high was the honse ! 

4. Two persons start from the same place, and go, the one dne 

BIS. Wlist doea tlie sqaon on the hTpotbtDUM eqiult Bow U this ^tadple 
nhiiCntedr Bedts th< rale Air flndlug the liTpollieiinBa. Sedle th« ral« for Bnd- 
kic tba base or perpendlcolar^ BxplaJn tbe exsmpta 
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Bortii 80 miles, the other dae west 60 miles. How far apart are 
they? 

5. What is the side of a square whose area is 121 square feet. 

6. What is the distance hetween two opposite corners of a lot 
50 feet hy 50 feet? Ans. 70.7 ft. + 

7. What is the distance between two opposite comers of a 
square whose area is 900 square feet ? Ans, 42.426 ft. + 

8. What is the distance between two opposite comers of a 
rectangle 15 rods long by 20 rods wide? 

9. What distance will I save by walking directly across, from 
one comer of a plantation a mile square to the opposite comer, 
in stead of following the two sides? Ans, 187.452 rd. 

10. A person lays out two circular plots, one containing 9 times 
as much land as the other. How do their diameters compare? 

Cube Root* 

613. Extracting the cube root of a number is resolving 
it into three equal factors ; as, 8 = 2 x 2 x 2. 

614. Taking the smallest and the greatest number 
that can be expressed by one figure, by two and three 
figures, let us see how the number of figures they contain 
compares with the number of figures in the cubes : — 



Soots, 1 9 
Oubes, 1 729 



10 09 

I'OOO 970'299 



100 999 

I'OOO'OOO 997'002'999 



We find from these examples that, if toe aeparcUe a 
cube into periods ofihree figures eachy commencing at the 
righty there wiU be as many figv/res in the cube root as 
there a/re periods in the cubey — counting the lefb-ha/nd figure 
orfigureSy if there are but one or ttoOy as a period. 

616. We derive the method of extracting the cube 
root from the opposite operation of cubing. Cube 26, 

regarding it as composed of 2 tens (20) and 6 imits. 

. , - ■ — ' 

518. What is mennt by extracting the cabe root of ft number?— 614. How can 
we find, from a cube, the number of figm^s its cube root contains ?— 516. Whenoe 
io we derive the method of extracting the cube root? Cube 20 + 5. 
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The square of 20 + 6 was fomid in § 601 ; we multiply it by 20 + 5. 
Bqnare of 20 + 5 » 20* + 2 (20 x 6) + 6« 

20+6 



Multiplying by 20, 20 

Multiplying by 6, 



» + 2 (20'' X 6) + (20 X 6») 

(20* X 6) + 2 (20 X 6*) + 6" 



Adding partial prod'fl, 20* + 3 (20* x 6) + 8 (20 x 6') + 6» = 26" 

As 6 is a common factor of the last three terms, the cube of 26, as 
just found, may be written as follows : — 



E8 times 20* ~1 20» 

3 times 20 x 6 x 6 8 (20* x 5 ) 

+ 6« 8 (20 X 6«) 



20» = 8000 

6000 

8(20 X 6«)= 1600 

6" = 126 



cube of (he Una + 



X ikeuniU, 



Hence, the cube of a number com- 

posed of tens and units equals the 26' = 16626 

8 times the square of the tens 

+ 8 times product of tens and units 

+ the square of the units 

616. Reverse the process ; find the cube root of 15625. 

According to § 614, we separate 16626 into periods of three figures 
each, beginning at the right (16'626), and find that the root will contain 
two figures,-^a tens^ and a units* figura 

The cube of the tens must be found in the left-hand period 16(000). 

The greatest number whose cube is contained in 16(000) is 2(0), 

which we place on the right as the tens' figure of the 

15'625 (2 root 2 tens (20) cubed = 8 tiiousands, which we sub- . 

g tract from the 16 thousands. Bringing down the remain- 

'TraaK 11^ period, we have 7626 ; which, § 616, must equal 

8 times the square of the tens 

+ 8 times the product of the tens and units 

+ the square of the units 

Hence, to find the units* figure of the root, we divide 7626 by 8 time? 
the square of the tens as a trial divisor. It is contained 6 times ; but, 
making allowance for the com- ., t'toaK fOK 

pletion of tiie trial divisor, we ^^ ^^^ ^"^ 

regard the quotient as 6, and _^ 

write 6 m the root as its units' Trial div^ a^J* »< f = ^ JSJ 7626 
figure. Now, to complete the ^ ** ^ ** g«^ *26 

divisor we have to add to 3 complote divisoi^ 1626 7625 

ttm^s the square of the tens^ al- 

ready found, 8 times the product of ike tens and units (20 x 6 x 8 = 800), 
and the square of the units (6' = 26), — ^maldng 1626. Multiplying thii) 
by the units' figure, and subtracting, we have no remainder. Ans, 26. 

How may the cube just ftrand be written ? Hence, what does the cube of ^ 
number composed of tens and units equal?— 516. Beverse the process; eztnot the 
fube root of 15^6, explaining the steps.— 617. Becite the role. 



X the units. 
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617. RuLB. — 1. Separate the givennumber into periods 
of three figures eachy beginning at the units* place. 

2. JFind the greatest number whose cube is contained in 
the left-hand period^ and place it on the right as the first 
root figure. Subtract its cube from the first period^ and to 
the remainder annex the second period far a dividend. 

3. Take three times the square of the root already 
found/ and, annexing two ciphers^ place it on the left 
as a trial divisor. JBKnd how many times the trial di- 
visor is contained in the dividend {making someaUow* 
ance)y and annex the quotient to tJie root already found. 
Complete the trial divisor^ by adding to it 30 times the 
product of the last root figure and the root previously 
foundy also the square of the last root figure. Multiply 
the divisor^ thus completed^ by the last rootfgure^ subtract 
the product from the dividend^ and bring down the neoct 
period as before, 

4. Hepeat tJie processes in the last paragraph^ till the 
periods are exhausted. 

If any trial divisor is not contained in its dividend, place in the root, 
annex two ciphers to the trial divisor, bring down the next period, and 
find how many times it is then contained. 

If, on miUtiplying a completed divisor by the last root figure, the 
product is greater than the dividend, the last root figure must be dimin- 
ished, and the necessary changes made in completing the divisor. 

Separate a decimal into periods, from the decimal point to the right, 
aompletine the last period, if necessary, by annexing one or two ciphers. 

To find the cube root of a common fraction, see § 506. 

To prove the operation, cube the root found. 

Ex. 2.— Extract the cube root of 348616. 378872. 



7« X 8 = 14T 

iBt trial divisor, 14700 


848'616.3r8'8r2 (70.88 
843 

5616 


2d triftl dMsor, 14TO0O0 

70 X 8 X 80 - 6800 

8^ =. 9 


6616378 


OomplBte divisor, 1478809 


4428927 


8d trial divisor, 148282700 

708 X 8 X 80 :<: 168720 

83 ae 64 


1187461872 


Complete divisor, 148481484 


1187461872 



812 EVOLUTION. 

SXAHPLSS FOB PBAOTIOX. 

1. Extract the cube root of 2357947691. AnB. 1831. 

2. What is the cube root of 91125 ? Of 7256313856 ? Of 
887420489 ? Of 10077696 ? Bum ofans. 2926. 

8. Extract the cube root of 42875. Of 125450640216. Of 
843558903294872. Of 117649. Sumofans. 75128. 

4. What is the cube root of 18.609625 ? Of .065450827 ? Of 
.000000008 ? Of 1.35992105, carried to five decimal places ? Of 
8, to four decimal places? Sum of am, 5.57725. 

5. Find the cube root of fHi. Of ^{^. Of 171. Of ^. 
Of^^. Of^WW- Of J. OflOlf ui/M. if , H, 2.577 + , &C. 

618. The solid contents of similar bodies are to each 
other as the cubes of their like dimensions. The solid 
contents of two globes whose diameters are 6 in, and 12 
in,, are to each other as 6" to 12", or 216 to 1728. 

619. When the solid contents of a cube are known, ex- 
tract the cube root, to find one of the sides. The answer 
will be in the denomination of linear measure that corre- 
sponds to the denomination of the solid contents. A cu- 
bical block whose solid contents are 8 cvbiG inches, will 
be 2 (^ 8) linear inches on each side. 

6. If a ball 8 in. in diameter weighs 8 lb., what will a ball of 
equal density, whose diameter is 4 in., weigh ? Am, 18|f lb. 

7. What is the side of a cube whose solid contents equal thoso 
of a rectangle, 8 ft. 3 in. long, 3 ft. wide, and 2 ft. 7 in. deep ? 

Am, 47.9843 in. 

8. What is the side of a cube containing 2197 cu. in. ? 

9. There are three balls whose diameters are respectively 3, 4^ 
and 5 inches. What is the diameter of a fourth ball, of the same 
density, equal in weight to the three ? Am, 6 in. 

10. If a ball 12 in. in diameter weighs 238 lb., what will be 
the diameter of another hall of the same metal, weighing 82 lb. ? 

618. What principle Is laid down respecting the solid contents of similar bodies? 
— 519. How is the side of a cube foond from its solid contents ? 
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CHAPTER XXXVII. 

PROGRESSION. 

620. Progression is a regular increase or decrease in a 
series of numbers. 

621. There are two kinds of Progression, Arithmetical 
and Geometrical 

A series of numbers are said to be in Arithmetical 
Progression, when they increase or decrease by a common 
difference: as, 16, 18, 20, 22; 16, 14, 12, 10. 

A series of numbers are said to be in Oeometrical 
Progression, when they increase or decrease by a common 
ratio: as, 16, 32, 64, 126; 16, 8, 4, 2. 

622. The numbers forming the series are called Tenn& 
The first and the last term are the Extremes^ the inter- 
mediate terms the Means. 

623. When the terms increase, they form an Ascending 
Series; when they decrease, a Descending JBeries. 

ArtUimetlcal Progression. 

624. In Arithmetical Progression, there are five things 

to be considered : the First Term, the Last Term, the 

dumber of Terms, the Common Difference, and the Sum 

of the Series. Three of these being given, the other two 

can be found. 

To find the relations between these five elements, let us look at the 
series that follow, in which the first term is 13, the common difference 2, 
and the nmnber of tenns 5 : — 

Ascendinff, 18, 13 + 2, 13 + 2 + 2 13 + 2 + 2 + ?, 13 + 2 + 2 + 2 + 2. 
Descending, 13, 13—2, 13—2—2,' 13—2—2—2, 13—2—2—2—2. 

It will be seen that the second tenn equals the Ist, plus (in the de- 
scending series, minus) (mce the conmion difference; ^e Ihird term 



620. What Is Progrestion ?— 621. How many kinds of Progression are there? 
When are nnmbers said to be in Arithmetical Progression ? When, in €toometrlcal 
Progression? Give examples.— 622. What are the nnmbers forming the series 
called ? What are the Extremes? What are the Means ?— 623. What is an Ascend- 
ing Series ? What is a Descending Series ?— 624. How many things are to be con- 
sidered in Arithmetical Progression ? Name them. How many of these must be 
given, to find the rest? 

14 



814 PB06BE8BIOK. 

equals the let, plus (or, imnus) iwee th^ common difference ; the fourOk 
term equals the 1st, plus (or minus) ihre^ times the common difference. 
And, generally, any term equals the first term, increased (or diminished) 
by the conmion difference taken as many times as the number that rep- 
resents the term, less 1. Hence the following rule : — 

Rule L — The first term^ common difference^ andnumr 
her of tenna being given^ to find the last termy multiply 
the common difference by the number of terms less 1, and 
add the product to {or in a descending series subtract it 
from) the first term, 

626. Again, looking at the series, we see that the last term equals 
the first term plus (or minus) the common difference taken as many 
times as there are terms, less 1. Hence the following rules: — 

Rule II, — The extremes and number of terms being 
given^ to find the common difference^ divide the difference 
of the extremes by the number of terms less 1. 

Rule m, — The extremes and common difference being 
given, to find the number of terms, divide the difference 
of the extremes by the common difference^ and to the quo- 
tient add 1. 

626. ^0 find the average Talne of the terms of a series, we add the 
extremes (the greatest and the least term), and divide their sum by 2. 
Having thus found the average, if we multiply it by the number of terms, 
we shall have the sum of the series. 

Rule IV. — The extremes and number of terms being 
given, to find the sum of the series, multiply hxilf the sum 
of the extremes by the number of terms, 

627. These principles are embodied in the following formulas : — 
a = first term, ^®°i Z = a + <Z x (n — 1). 

I = last term, d = ~r- or t^' 

n = nnmber of terms, *- « i i* • " ' j. 1 

d = common difference, n = -j- + l 0/ ^ + i. 

8 = smn of series. ^ — tli x n, 

8 

In solving the examples, ask what \s given, and what reqmred, and 
apply the proper rule or formula. 

Examining the two series that are given, what do we find the second term 
equals? The third? The ftrarth? What general principle is deduced? Eecite 
Bnle L-^5l Again, looking at the series, what do we find that the last term equals? 
Recite Bnle IL Beclte Bule IIL— 026. How may we find the average value of the 
tenns of a series ? How may we find the sum of the series ? Beclte Bule lY. 
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Ex. 1.— A person made 12 deposits in a bank, increas- 
ing them each time by a common difference. His first 
deposit was $60, and his last |160 ; what were the inter- 
mediate ones ? 

Here we have given the extremes, $60 and |160, and the number of 
terms, 12. The means are required, and to form them we need the com- 
mon difference. Apply Rule U. 

160 — 60 = 110, difference of extremes. 
110 -2- 11 = 10, coomion difference. 
|60, $70, $80, $90, &c., intermediate deposits. Aru. 

Ex. 2. — ^A falling body moves 16^ ft, during the first 
second of its descent, and 144f ft the fifth second. How 
far does it fiill in five seconds ? 

Here we have the extremes, 16-iV ai^d 1^}* ^^^ ^e number of terms, 
6. The sum of the series is required. Apply Rule IV. 

16-|V + 144} = 160f , sum of the extremes. 

160| ^ 2 = 80^, half the sum of the extremes. 

80]V X 6 = 402^ ft, whole distance. Aru. 

EXAMPLES FOB PBAOTIOE. 

1. A field of com containing 50 rows has 20 hills in the first 
row, 23 in the second^ and so on in arithmetical progression. 
How many hills in the last row ? Ans, 167 hills. 

2. A person traveUing 25 days went 11 miles the first day and 
135 the last, increasing the number each day by a common differ- 
ence. How far did he travel each of the intervening days, and 
how fsur in all? Last ans* 1825 miles. 

8. A note is paid in annnal instalments, each less than the 
previous one by $3. The first payment being $49, and the last 
$7, how many instalments were there ? Ans, 15. 

4. A man has 7 son^ whose ages are in arithmetical progres- 
sion. The eldest being 28, and the youngest 5, what is the differ- 
ence in age between the youngest and his next elder brother ? 

5. Bought 100 yd. of cloth. The first yard cost £1 15s. 6d., 
and each of the others 4d. less than the preceding one. What 
did the last yard cost, and what the whole ? First ans, 28. 6d. 

6. What is the 20th term of the series, 8, 15, 22, &c. ? 



816 PBOGBESSIOir. 



Ctoometrlcal Progreisloii. 

628. In Geometrical Progression, there are five things 
to be considered : the First Term, the Last Term, the 
Number of Terms, the Ratio, and the Sum of the Series. 
Three of these being given, the other two can be found. 

629. I'Ook at the following series, in which the first term is 6, the 
ratio 2, and the number of terms 6 : — 

6, 6x2, 6x2x2, 6x2x2x2, 6x2x2x2x2. 
Or, 6, 6 X 2, 6 X 2«, 6 x 2», 6 x 2*. 

It will be seen that each term consists of the first term, 6, multiplied 
by the ratio, 2, raised to a power whose index is 1 less than the number 
of liie term. Hence the foUowing rule : — 

KijLB L 27ie first term^ ratiOy and number of terms 
being given^ to find the last term^ m,uUiply the first term 
by that power of the ratio whose index is 1 less than the 
number of terms. 

630. Suppose the sum of the series 6, 18, 54, 162, 486, is required. 
Multiplying each term by 3 (the ratio), we form a second series whose 
sum is 8 times as great Then, ' subtracting the 1st series from the 
2d, we have a result twice as great as the sum of the 1st series. 

18, 54, 162, 486, 1458 = 8 times. 
6, 18, 54, 162, 486, = once. 

1468 — 6 = twice. 

Cancelling the intermediate terms, we have 1458 — 6 for the result, 
which, being twice as great as the sum of the 1st series, we divide by 2. 
Now 1458 is the last term multiplied by the ratio (486 x 3) ; and 2, by 
which we divide, is the difference between the ratio and 1 (8 — 1). Hence, 

KuLE n. — The extremes and the ratio being given^ to 
find the sum of the series^ multiply the last term by the 
ratio, find the difference between this product and the first 
tervfhy and divide it by the difference between the ratio 
and 1. ^ ^ 

Formulas :— Za»axr*"' 

(/Xr)-« -,« •-(Jxt) 



r = ratio ^^ i«xr,-a ^^ 



r- 1 1 -r 



528. How many things are to be considered In Geometrical Progression ? Name 
them. How does the ratio compare with 1 in an ascending series ? How, in a de- 
scending series?— 529. Looking at the given geometrical series, of what will it be 
seen that each term consists ? Becite Bnle L — 680. Go through the reasoning by 
which the role for the sum of the series is arrived at Becite Rule IL 
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631. In a descending in/inite series, as 1, i, J, ^, &c., 
the last term is infinitely small, and may be regarded as 0. 

Ex. 1. — ^Wbat is the amount of $260, for 6 years, at 
6^, compound interest ? 

The principal is the first term of a geometrical series. The amoimt 
of |1, for 1 year, at 6 j^, is the ratio. 6 (years) -♦- 1 (the principal being 
the first term) is the number of terms. The amount required is the last 
term. Apply Hule I., § 529. 

l.Oe" = 1.418519112266 
1.418519112256 x 250 = $354,629 Ans, 

Ex. 2. — ^What is the sum of a series of 8 terms, com- 
mencing 200, 60, 12^, &C. ? 

Here the first term, the ratio (50 -f- 200 = i), and the number of 
terms are ^ven, and the sum of the series is required. We first apply 
Rule I, § 529, to find the last term ; and then Rule 11., § 580, to find 
the sum. 

ay = Trbr TTfiriT X 200 = jih, last term. 
200 - 7«y = 199 



199 lit} X t = 266 «ii Ara. 

EXAMPLES FOB PBAOTIOE. 

1. A person goes 2^ miles the first day, 5 the second, and so 
on in geometrical progression. If he travels thus for 8 days, how 
far will he go the last day ? How far in all ? Last ans, 687i mi. 

2. B invested $1000 so that it would double itself every four 
years. What did his capital amoant to at the end of the twelfth 
year ? At the end of the twentieth year ? 

8. What is the amount of $800, for 6 years, at 7^, compound 
interest? Ans. $1122.04. 

4. If ten stones are laid in a line, the first 3 ft. from a basket, 
the second 9, the third 27, and so on in progression, how far must 
a person starting from the basket walk, to pick them up singly 
and place them in the. basket ? Ans, 83 y^ mi. 

6. First term, 100 ; ratio, J ; number of terms, 9. Required 
the sum of the series. Ans. 199 f}. 

6. Find the sum of the mfinite series 1, J, i, i, &c. (§ 531). 

7. Find the sum of the infinite series 1, J, J, &c. Ans. IJ. 
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CHAPTER XXXVIII. 

MEiTSURATION. 

632. Mensnration is that branch which gives rules for 
finding the length of lines, the areas of surfaces, and the 
solidity of bodies. These rules are derived from Geometry. 

Several rules of Mensuration have been already given ; as, those re- 
lating to the sides of right-angled triangles, § 512. Some of the others 
that are most important are given below. 

533. Parallelograms. — A a a a 

Parallelogram is a four-sided m f] I /] 7 

figure that has its opposite I i t I. ' I Z ■ / 

sides equal and parallel. A ^ ^ ^ 

square and a rectangle are parallelograms. 

The Base of a parallelogram is the side on which it 
stands. Its Altitude is the perpendicular distance from 
its base to the opposite side ; as, A B in the figures. 

Rule. — To find the area of a parallelogram^ multiply 
the base by the altitude,. 

1. How many square feet of surface will be covered by 12 
boards 18 ft. long and 18 in. wide ? Am, 324 sq. ft. 

2. Find the cost of a piece of land 40 eh. 15 1. square, at $30 
an acre. Am, 14836.0675. 

8. What is the difference between the areas of two parallelo- 
grams, the one 80 ft. long and having an altitude of 20 ft., the 
other having a length of 80^. and an altitude of 25 ft. ? 

634. Triangles.— The Altitude of a o o 

Triangle is a perpendicular drawn from 
one of its angles to the base, or the base L' 
produced ; as, C D. d d 

Rule.— lb find the area of a triangle^ multiply its 
base by half its altitude, 

682. What \s Mensuration f — B88. What l8 a Pftrallelogrtm t What la its Boaef 
What Is its Altitnder Recite the rule for finding the area of a paraUelognun.— 
684. What Is the Altitude of a Triangle ? Recite the rules for finding the area of * 
triangle. 
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Or, when the three sides are gimn^ from hcUf their sum 
mbl/ract each side separaldy^ vfmltiply together the three 
remainders and the half sum^ and extract the square root 
of their prodicct. 

4. What is the area of a triangle whose hase is 12 feet and its 
altitude 3 yards ? Am. 54 sq. ft. 

5. What is the area of a triangle whose sides are respectively 
7, 11, and 12 feet? ^ ^w«. 37.94 sq. ft. + 

6. In a triangular field whose sides are 18, 80, and 82 feet, 
how many square yards ? 

636. CiBCLES, — The Circumference, Diameter, and 
Radius of a Circle are defined on page 157. 

Rules. — ^L To find the circumference of a circle^ mvJr 
tiply the diameter by 3.14159. 

IL To find the diameter^ multiply the circumference 
hy .3183. 

in. To find the area^ mvltiply \ the circumference hy 
the diameter, 

Or^ multiply the square of the circumference hy .07958. 
Or, multiply the square of the diameter hy .7854. 

7. The diameter of the earth heing 7926 miles, what is its cir- 
cumference? Am. 24900.24234 mi. 

8. Over what distance wiU a wheel 4 ft. 9 inches in diameter 
pass, in making four reyolutions ? Arix. 59.69021 ft;. 

9. If the tire of a wheel is 14.8235 ft. in circumference, what 
is its diameter? 

10. What is the area of a circular plot requiring 40 rods of 
hedge to enclose it ? 

11. If I descrihe a circle with a rope 40 ft. long, fixed at one 
end, what will he its area? Ans. 5026.56 sq. ft. 

12. A circle contains 415.4766 sq. inches, what is the square 
of its diameter ? What is its diameter ? iMst am. 23 in. 

&86k What is the Clrcamference of a circle ? The Diameter? The Badiv ^ Se- 
dte the rale for fiDding the circumference, ^l^e diameter. The area. 
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536. Cylinders, — ^A Cylinder is a body of uniform 

diameter, bounded by a curved surface, and two 

equal and parallel circles, either of which may 
be regarded as its base. 

The Altitude of a cylinder is the perpendic- 
ular distance between its bases. 

Rules. — ^L To find the surface of a cylinder^ -uuj».- 
multiply the circumference of the base by the altitude^ and 
to the product add twice the ai^ea of the base. 

n. To find the solidity of a cylinder^ multiply the 
area of the base by the altitude. 

The base being a circle, its area may be found by Rule m., § 535. 

13. How many square feet in the surface of a stove-pipe 20 
feet long and 5 inches in diameter ? Ans. 26.1T9 sq. ft. + 

14. How many gallons (wine) will a cylindrical cistern hold, 
that is 15 ft. deep aud 4 ft. across? Am. 1410.048 gal. 

15. A cylindrical piece of timber is 24 feet long and 18 inches 
across; what will it cost, at 20c. a cubic foot? Ans. $8.48. 

637. Spheees. — ^A Sphere is a body bounded by a 
curved surface, every point of which is equally 
distant from a point within, called the centre. 

Rules. — ^I. To find the surface of a sphere^ 
multiply the square of the diameter by 3.14169. 

n. To find the solidity of a sphere, mvUiply the cube 
of the diameter by .6236. 

16. Bequired the surface and solidity of a sphere 30 inches in 
diameter. Am, 19 sq. ft. 91.431 sq. in. ; 8 cu. ft. 313.2 cu. in. 

17. The diameter of the earth is 7926 miles ; if it were a per- 
fect sphere, how many square miles would its surface contain ? 

18. Required the solidity of a sphere 2 yd. in diameter. How 
many sqnare yards in its surface ? 

58A. What is a Cylinder ? What is the Altitude of a cylinder? Beeite the mle 
for finding the snr&ce of a cylinder. For finding the solidity of a cylinder. — 58T. 
What is a Sphere ? Oire the rale for finding the surface of a sphere. For flndiog 
the solidity of a sphere. 
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CHAPTER XXXIX. 

ANNUITIES. 

638. An Annuity is a sum payable yearly. 

A Certain Annuity is one payable for a definite num- 
ber of years. 

A Life Annuity is one payable yearly during the life 
of a person or persons. 

A Perpetuity is an annuity payable yearly forever. 

An Annuity in Keverdon is one that is to commence 
at some future time. . 

An Annuity Forborne, or in Aireani^ is one that re- 
mains unpaid after it is due. 

639. The Amount of an Annuity Forborne is the sum 
of the amounts of the several payments due, for the time 
they have remained unpaid. 

640. The Final Value of a Certain Annuity is the 
sum of the amounts of the several payments, computed 
from their date to the expiration of the given time. 

The Present Value of a Certain Annuity is such a 
sum as, put at interest for the given time and rate, would 
amount to its Final Value. 

641. To find the amount of an annuity forborne^ or 
th£ final valine of a certain annuity 

Either simple or compound interest may be allowed. 
The latter is more usual, and a Table is then used in the 
computation with great advantage. 

642. Rule I. — ^If simple interest only is allowed, Mtd' 
tiply the annuity by the number of payments due, and to 
the product add the interest of the annuity for a term 

flBS Wbatis an Annuity? What ts a Certain Annaitj? A Life Annuity? A 
Fbrpetnity? An Annuity in Keversion? An Annuity Forborne ?— 589. What is 
meant by the Amount of an Annuity Forborne ? — 540. What is meant by the Final 
Value of a Certain Annuity f By its Present Value ?--541. In computing the amount 
of an Annuity Forborne, what kind of interest is usually allowed ?— 542. Recite the 
Ka\» for finding the amount of an annuity that draws simple interest Explain Ex. 1. 
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egiuzl to the eum of all tJie periods during which successive 
payments are due^ 

Ex. 1. — What is the amount of an annuity of $750, in 
arrears 6 years, at 7 ^, simple interest ? 

Five payments are due : $750 x 6 = . . . . $3760 
Int. is due on the Ist payment for 4 years. 
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Interest on $750, at 7 5^ for 10 years, 
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Amount due, at simple interest, $4276 

643. Rule IL — ^If compound interest is allowed, MvJtr 
tiply the amount of %\ for the given time and rate^ in the 
fottoioing Tabkj by the annuity. 

Tablb, 

ihotoiTig t?ie amount of an annuity of %1 or £\y up to 21 years, at 

8, 4, 5, 6, and 7 ^, compound interest. 



Tr. 


8perct 


4perct 


Speret. 


6perct 


7perct 


1 


1.000000 


1.000000 


1.000000 


i.oodooo 


1.000000 


2 


2.030000 


2.040000 


2.050000 


2.060000 


2.070000 


3 


3.090900 


3.121600 


8.162600 


8.183600 


3.214900 


4 


4.183627 


4.246464 


4.310125 


4.374616 


4.489943 


5 


5.309136 


5.416323 


5.525631 


5.637093 


5.750739 


6 


6.468410 


6.632975 


6.801913 


6.975319 


7.153291 


7 


7.662462 


7.898294 


8.142008 


8.393838 


8.654021 


8 


8.892336 


9.214226 


9.549109 


9.897468 


10.259803 


9 


10.159106 


10.582795 


11.026564 11.491316 


11.977989 


10 


11.463879 


12.006107 


12.577893 


13.180795 13.816448 


11 


12.807796 


13.486351 


14.206787 


14.971643 


15.783599 


12 


14.192030 


15.025806 


15.917127 


16.869941 


17.888451 


18 


15.617790 


16.626838 


17.712983 


18.882138 


20.140648 


14 


17.086824 


18.291911 


19.598632 


21.015066 


22.560488 


15 


18.698914 


20.023588 


21.578564 


23.275970 


25.129022 


16 


20.156881 


21.824531 


23.657492 


25.672528 


27.888054 


17 


21.761588 


23.697612 


25.840366 


28.212880 


30.840217 


18 


23.414485 


25.645413 


28.132385 


30.905653 


33.999033 


19 


26.116868 


27.671229 


30.539004 


38.769992 


37.878965 


20 


26.870374 


29.778079 


33.065954 


36.785591 


40.995492 


21 


28.676486 31.969202 ' 35.719252 > 89.992727 ' 44.865177 i 



548. Beclte the role for finding the amonnt of an annuity that drawB oomponod 
interest Explain Ex. 2. 
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Ex. 2, — What is the final value of an annuity of $260, 
for 20 years, at 6 j^ ? 

Amount of |1, for 20 years, at 6 ^, in Table, |86.785691. 
(36.786691 X 260 = 19196.89776 Ana. 

644. EXAMPLES FOB PBAOTIOS. 

1. Required the amount of an annuity of $1000, in arrears for 
6 years, at 7 ^, simple interest. Ans. $7050. 

2. What is due to a clerk whose yearly salary of $400 has re- 
mained unpaid 5 years, allowing 6 ^, simple interest ? 

8. A tenant holding property for which he is to pay $275 at 
the end of every year, pays no rent for 10 years. How much does 
be then owe, at 5 ^, simple interest ? How mach, at 6 ^, com- 
pound interest ? LMt ans, $8624.72. 

4. A gentleman, on the birth of a son, and on each subsequent 
birthday, deposits $25 to his credit in a savings bank that allows 
6 ^ compound interest How much will stand to the sod^s credit 
when he reaches the age of 20 ? 

5. A lawyer collects for A the amount of an annuity of $100 
forborne 7 years, with simple interest, at 7^; and for B the 
amount of an annuity of $825, in arrears 3 years, with compound 
interest at 6 ^. He charges them both 10 5^ on the amount collect- 
ed ; how much more does he receive from B than A ? Am. $18.77. 

646. To find the present value of an annuity. 

646. The present value of a perpetuity is evidently a 
mm the annual interest of v^hich wiU be the given perpe- 
tuity. It may be found by § 352. 

What is the present value of a P«n>e^S^ of p(\ mon^^^^^ 
6 % ? That is, what sum, at 6 ^, will yield $60 a year forever ? $60^ 
.06 = $1000 Ans. 

647. Rule.— To find the present value of a certain 
annuity, MuUiply the present value of $l,/or ths given 
time and rate, in the following Table, by the annuity. 

546l Wliat iB the present value of a perpetuity ? Give an example.— 64T. Eedte 
the rule ft>r finding the value ef a certain annuity. Explain the example. 
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Table, 



showing the praent value of an annuity of $1 or £1, up to 21 
years^ at 8. 4, 5, 6, and 7^, compound interest. 



Yr. 
1 


3perct 


4perct 


6perct 


6perct 


7pepct 


0.970874 


0.961538 


0.962381 


0.943396 


0.934579 


2 


1.913470 


1.886096 


1.869410 


1.833393 


1.808017 


3 


2.828611 


2.775091 


2.723248 


2.673012 


2.624314 


4 


8.717098 


3.629896 


3.646961 


8.466106 


8.387209 


5 


4.679707 


4.461822 


4.329477 


4.212364 


4.100195 


6 


6.417191 


6.242137 


6.076692 


4.917324 


4.766537 


7 


6.230283 


6.002055 


6.786373 


6.582381 


6.389286 


8 


7.019692 


6.732745 


6.463213 


6.209744 


6.971296 


9 


7.786109 


7.436332 


7.107822 


6.801692 


6.616228 


10 


8.630203 


8.110896 


7.721736 


7.360087 


7.023577 


11 


9.262624 


8.760477 


8.306414 


7.886876 


7.498669 


12 


9.954004 


9.385074 


8.863262 


8.383844 


7.942671 


13 


10.634955 


9.985648 


9.393673 


8.862683 


8.357635 


14 


11.296073 


10.563123 


9.898641 


9.294984 


8.746462 


16 


11.937935 


11.118387 


10.379658 


9.712249 


9.107898 


16 


12.661102 


11.652296 


10.837770 


10.105896 


. 9.446632 


17 


13.166118 


12.165669 


11.274066 


10.477260 


9.763206 


18 


13.763513 


12.669297 


11,689587 


10.827603 


10.059070 


19 


14.323799 


13.133939 


12.086321 


11.158116 


10.335578 


20 


14.877475 


13.590326 


12.462210 


11.469421 


10.693997 


21 


15.415024 


14.029160 


12.821153 


11.764077 


10.836627 



Ex. How much should a person receive, cash down, 
for an annuity of $160, to run 16 years, at 6 ^ ? 

Present value of |1, for 16 yr.; at 65^, in Table, $10.879668. 
$10.879668 X 160 = $1556.9487 Ans. 



EXAMPLES FOB PBAOTIOE. 

1. Find the present yalne of an annnity of $960, to mn nine 
years, at 6 5^. * Ans. $6752.43. 

2. What sum, cash down, should a widow receive for an an- 
nuity of $600, to run 20 yr., computing at 7 ^ ? 

8. When permanent investments command 65^ how mudi 
must a person present to a college, to enable it to award a prize 
of $160 yearly forever ? Ans. $2500, 
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4. A gentleman wishes to secure an annnity of $800 to each 
of his four children for eighteen years. What q^ost he pay to do 
so, computing at 5 5^ ? Ans, $14027.50. 

6. How much must a lady invest, at 4 5^, to secure a perpetu- 
ity of £50 to the poor of her native town ? 

6. Which is worth most, $2500 down, $2850 payable in 2 
years, or an annuity of $220, to run 31 years, computing at 6 ^ ? 

7. What is tjie difference between the amount of $200 at com- 
pound interest for 5 years, at 7 5^, and the amount of an annuity 
of $200, to run 5 years, computed at 7 ^ compound interest ? 

Am, $869.6374. 



CHAPTER XL. 

THE METRIC SYSTEM. 

648. By the Metric System is meant a decimal system 
of weights and measures, used to the exclasion of all 
others in France, Belgium, Spain, and Portugal, and to 
some extent in other countries of Europe. It has been 
legalized in Great Britain, Mexico, and many of the 
South American states ; andl in 1866 an Act was passed 
by the Congress of the United States, authorizing its 
use. 

The advantages that would result from a univei'sal adoption of this 
system are obvious. First, there would be no necessity for* converting 
the denominations of one country into those of another, for all would 
have the same ; and, secondly, the system being decimal throughout, all 
operations in Reduction and Compound Numbers would be performed 
with the same ease that they now are in Federal Money. 

649. The unit of length is the Metre, from which the 
Metric System derives its name. The metre is ^TTinArTnnr 

648. What is meant by the Metric System? Where has it been legalized? 
What Act was passed in 1866? What advantages woald result from a universal 
adoption of the Metric System ?— 549. According to the Metric System, what is the 
unit of length ? To what is it equal ? 
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of the Circumference of the earth measured over the poles, . 
and is equal ta 39.37 inches. 

650. The unit of surface is the abe (pronounced air)y 
which is a square whose side is 10 metres, and equals 
119.6 square yards. 

661. The unit of capacity is the lttbe (pronounced 
le'tur)^ which is a cube whose edge is -jJ^ of a metre, and 
equals .908 of a quart dry measure, or 1.0567 quarts 
liquid measure. 

662. The unit of weight is the gram, which is the 
weight, in a vacuum, of a cube of pure water whose edge 
is ^^ of a metre. The gram equals 15.432 grains. 

663. From these principal denominations are formed 
others ^, y^, and -^^^^ as great, denoted by the prefixes 
DECi, (pronounced dea'e)^ cbnti, and milli ; also, other 
denominations 10, 100, 1000, and 10000 times as great, 
denoted by the prefixes deca, hbcto, kilo, and mybia. 

Measubes of Length. 

10 millimetres make 1 cen'timetre = .8987 inch. 

10 centimetres " 1 dec'imetre = 8.937 inches. 

10 decimetres " 1 me'tee = 89.37 inches. 

10 metres " 1 dec'ametre = 82 ft. 9.7 in. 

10 decametres " 1 hec'tometre = 828 ft. 1 in. 

10 hectometres " 1 kil'ometre = 8280 ft. 10 in. 

10 kilometres " 1 myr'iametre = 6.2187 miles. 

Measubes of Subface. 

The cen'tiare is 1 square metre, or 1650 square inches. 
100 centiares make 1 abb = 119.6 sq. yd. 
100 ares " 1 hec'tare == 2.471 acres. 

No other denominations are nsed. 



650. What is the unit of surface? To what is tt equal t— 551. What is the unit 
of capacity ? To what is it equal ?— 652. What is the unit of weight t To what is 
It equal?— 653. From these principal denominations, what others are f<nrmed, aad 
bow ? What is the unit used in the measurement of wood, and to what is it equal ? 



•» 
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Measures of Gapaoity. 

Dry Measure. Liqaid Measnre. 

10 mil'lilitres, 1 oen'tilitre = .6102 cu. in. = .388 fluid | . 

10 centilitres, 1 decilitre = 6.1022 cu. in. = .846 gill. 

10 decilitres, 1 li'tre = .908 qt. = 1.0567 qt. 

10 litres, 1 dec'alitre = 1.136 pk. = 2.6417 gall. 

10 decalitres, 1 hec'tolitre = 2.8376 bu. = 26.417 gall. 

10 hectolitres, 1 kil'olitre = 1.308 en. yd. =r 264.17 gall. 

The kilolitre (1 cnbio metre), when applied to the measure* 
ment of wood, is known as the stebb, which equals .2759 cord. 
10 steres make 1 dec'astere = 2.769 cords. 

Weights. 

10 mil'ligrams, 1 cen'tigram = .15482 gr. 

10 centigrams, 1 decigram = 1.5482 gr. 

10 decigrams, 1 gram = 15.482 gr. 

10 grams, 1 dec'agram = .3627 oz. av. 

10 decagrams, 1 hec'togram = 8.6274 oz. av. = 8.214 oz. Troy. 

10 hectograms, 1 kil'ogram = 2.2046 lb. av. = 2.679 lb. Troy. 

10 kilograms, 1 myr'iagram = 22.046 lb. av. = 26.79 lb. Troy. 

10 myriagrams, 1 quintal = 220.46 lb. av. = 267.9 lb. Troy. 

10 quintals, 1 tonriean = 1.1023 ton ■■ 2679 lb. Troy. 

654. ExEBCiSE ON THE Metbic System. 

1. Write 2 hectograms 6 grams 8 decigrams 7 centigrams as 
grams and the decimal of a gram. Ans. 206.87 grams^ 

2. Write 6 kilolitres 7 decalitres 8 litres 8 decilitres 4 milli' 
Utres as litres and the decimal of a litre. 

8. Write as metres 2 myriametres 3 hectometres 4 decametres 
5 metres 6 centimetres 9 millimetres. 
4. Write as ares 2 hectares 9 centiares. 
6. How many mOligrams in a tonneau ? In a gram ? 

6. Reduce 8 hectares 5 ares to centiares. 

7. How many litres in 7i decalitres ? In 2 kilolitres ? 

8. How many decigrams in a decagram ? In a quintal ? 

9. Which is greater, 1 rod or 5 metres? 1 decimetre or 4 



328 THE MET&IC SYSTEM. 

inches ? 1 litre or 1 quart ? 2 liectares or 5 acres ? 1 ounce avoir- 
dupois or 80 grams ? 4 steres or 1 oord ? About how many myr 
iagrams equal 1 cwt. ? 

10. What is the area of a rectangular floor 5 metres wide and 
7 metres long ? Ans. 35 centiares. 

11. What is the area of a square 20 metres on each side? 

12. How much land is there in a rectangular lot 9 metres by 2 
decametres ? Ans, 1.8 ares. 

18. How much wood will a crib hold that is 1 metre in length, 
width, and height ? Ans, 1 stere. 

14. How much wood in a pUe 5 metres long, 1 metre wide, 
and 2 metres high ? Ans, 1 decastere. 

15. How many decasteres in a pile of wood 10 metres long, 1 
metre wide, and 3 metres high ? 

16. A druggist, having a hectogram of calomel, puts up from it 
20 powders of 1 gram 2 decigrams each ; how much calomel has 
he left ? 

17. What is the cost of 7 kilograms 2 hectograms of butter, at 
75 cents a kilogram ? ($.75 x 7.2) Ans, $5.40. 

18. What is the cost of 11 metres 7 decimetres of silk, at $2.80 
a metre ? 

19. A person gives $10500 for 8 hectares of land, and lays it 
out in lots of 2^ ares each. What must he sell it for per lot, to 
make 20 ^ ? Ans. $39,375. 

20. A grocer buys a quintal of butter for $88, and retails it for 
$1.10 a kilogram. How much does he make on tlie whole, and 
what per cent. ? Last ans, 25 ^. 

21. How many hectolitres of potatoes, at 18 cents per deca- 
Ktre, must a farmer give for 3 kilograms 4 hectograms of tea, at 
$2.40 per kilogram ? Ans. 4,^ hectolitres. 

22. How many kilometres of wire fence will be required, to 
surround a square field 350 metres on each side ? 

23. What will be the profit on 1 J hectolitres of beer, bought 
for $5 per hectolitre and retailed at 8 c. pier litre ? 

24. From 12 decasteres of wood were sold 11 steres. Re- 
quired the value of what remained, at $3 per stere. Ans. $327. 
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MiscBLLANBOcs QuBSTioNS.— In Percentage, what three things are to 
be considered ? Give the three formulas that apply to the percentage 
rate, and base. In Profit and Loss, what correspond to the percentage 
rate, and base ? Give three formulas, then, corresponding to those in 
Percentage, that will apply to Profit and Loss. In Interest, what corre- 
spond to the percentage, rate, and base? Make three formulas, then, 
corresponding to those in Percentage, that will apply to Interest. In 
Commission, what correspond to the percentage, rate, and base ? Make 
three formulas, then, that will apply to Commission. In Insurance, what 
correspond to the percentage, rate, and base? Make three formulas, 
then, that will apply to Insurance. Which kind of duties involve the 
principles of Percentage ? Make three formulas that will apply to ad va- 
^«m Duties. 

In Percentage, how do you find the base, when the rate and the sum 
or difference of the percentage and base are given ? To what in Percent- 
age does the selling price of an article sold at a profit correspond ? To 
what does the selling price of an article sold at a loss correspond ? Give 
the rule, then, for finding the cost, when the selling price 'and the rate of 
profit or loss are known. 

In Duodecimals, what different values may the prime have ? What 
denomination of duodecimals is equivalent to the inch ? To the square 
inch ? To the cubic inch ? To what is the index of a product in duo- 
decimals equal ? 

What is the shortest method of finding the interest of any sum for 60 
days, at 6 )|^ ? For 80 days ? For 3 days ? For 68 days ? For 90 days ? 
For 93 days ? For 88 days ? How can we find in how many years any 
principal will double itself at a given rate ? At what rate will any prin- 
cipal double itself in a given number of years ? 

What is the difference between a promissory note that says nothing 
about interest, one that has the words '' with interest,'' and one that says 
" with interest annually " ? What is the difference between true discount 
and bank discount? 

How many terms enter into a simple ratio ? How many into a simple 
proportion ? How many terms in a simple proportion must be given, to 
find what is not given ? If the term not given is an extreme, how do we 
find it ? How, if it is a mean ? What is the difference between a simple 
and a compound proportion ? Why do we make that which Is of the 
same kmd as the answer the third term ? By what other process may ex- 
amples in proportion be solved ? What is the ratio of the diameter of a 
circle to its circumference ? Of the diameter to the radius ? Of the cir« 
cumference to the radius ? 
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566. Miscellaneous Examples. 

1. If and D retired at the same hour daily, but rose at | 
before 6 and D at half past 7, how much more working time had 

than D in the years 1864 and 1865 ? Ans. 1279^ hr. 

2. How many acres, roods, &c., in a rectangular field 12 ch. 
34 1. long and 10 ch. 86 1. wide? Ans. 13 A. 1 R. 22.224 sq. rd. 

3. If 1 gal. 1 qt. 2 gi. of liquid passes through a filter in 1 hour, 
how much will pass through in 4 hr. 19 min. 24 sec. ? 

Ans. 5 gal. 2 qt. 1 pt. 1.58 gi. 

4. How many square feet of glass in 12 windows, each having 
12 panes, and each pane being 1 ft. 3' by 11' ? An^, 165 sq. ft. 

6. A grocer sold 10 ^ of his stock of sugar, and then 10 ^ of 
what was left. 60 cwt. 75 lb. remained ; what was his original 
stock ? Am. 76 cwt. 

6. If I divide i of a section of land into 13 equal parts, how 
many acres, &c., in each part ? Ans. 16 A. 1 R. 25|f P. 

7. Sold, Mobile, Feb. 1, 1866, 50 bales of cotton, averaging 
426 lb. to the bale, at 45c. a pound. May 15, 1866, received the 
money, with legal interest from the date of sale. How much did 

1 receive ? Ans. $9806.62. 

8. Find the amount of £1600 14s. 8d., at 4^, for 18 days. 

9. When it is 10 minutes past 6 o^clock at Chicago, it is 22 
min. 43 sec. past 6 at Cincinnati. What is the difference of longi- 
tude between these cities? Ans. 3° 10' 46'. 

10. A New York merchant, having £350 to pay in London, 
buys a draft for that amount with gold at 160, exchange standing 
at 109. He might in stead have remitted 6-20's, then selling at 
104 in K Y. and worth 64 in London. Would he have gained 
or lost by so doing, and how much? Ans. Gained $15.66 1. 

11. A rectangular piece of land containing half an acre is five 
times as long as it is broad. Required its length and breath. 

Ans. Length, 20 rd. ; breadth, 4 rd. 

12. In a mixture of wine and cider, ^ of the whole + 26 gal- 
lons was wine, and J of the whole — 6 gallons cider. How many 
gallons were there of each ? Ans, 86 gal. wine, 36 gal. cider. 
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18. Divide $2000 into shares thiat shall be to each other as 

8, r, 6, and J. Ans. $r44.18H, $651.161f, $558.13H, $46.51^. 

14. How many rods of hedge will be required to enclose a cir- 
cular plot containing 1 acre ? To enclose a square plot containing 
an acre ? To enclose an acre in the form of a right-angled trian- 
gle whose altitude is twice its base ? 

Ans. 44.83 rd. + ; 50.596 rd. + ; 66.281 rd. + 

15. What will be the length of a diagonal from a lower corner 
to the opposite upper comer of a cubical vat 9 feet on each side ? 

Atis. 15.58 ft. + 

16. There are two globes, one having a diameter of 10 in., the 
other a circumference of 37.69908 in. How many more square in- 
ches in the surface of one than in that of the other? How many more 
cubic inches in one than in the other? Mrst ans, 188.22996 sq. in. 

17. A person spent £100 for some geese, sheep, and cows, pay- 
ing for each goose Is., for each sheep £1, and for each cow £5. 
How many did he purchase of each kind, so as to have 100 in 
aU ? Ans. 80 geese, 1 sheep, 19 cows. 

18. A hare is 50 leaps before a hound, and takes 4 leaps to the 
hound's 3, but 2 leaps of the hound are equal to 8 of the hare's. 
How many leaps must the hound take, before he catches the 
hare? Ans. 800 leaps. 

19. A general, wishing to draw up his men in a square, found 
on the first trial that he had 89 men over. The second time, hav- 
ing placed one more man in rank, he needed 50 to complete the 
square. How many men had he ? ^7i«. 1975 men. 

20. A, B, and 0, start from the same point, and travel in the 
same direction, round an island 20 miles in circumference. A 
goes 8 miles an hour, B 7, and 11. In what time will they all 
be together ? Ans. At the end of 5 hours. 

21. From a cask containing 10 gallons of wine, a servant drew 
off 1 gallon each day, for five days, each time supplying the de- 
ficiency by adding a gallon of water. Afterwards, fearing detec- 
tion, he again drew off a gallon a day for five days, adding each 

' time a gallon of wine. How many gallons of water still remained 
in the cask ? Ans. 3.4181 15599 gaL 
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22. If I purchase $1200 worth of goods, i on 3 monthsV credit, 
^ on 6 months, and i on 9 months, what amount in cash would 
pay the bill, money being worth 7^1 Ans, $1159.64. 

28. In the above example, what wonld be the equated time 
for paying the whole amount, $1200, at once ? 

24. How many times wiU the second-hand of a watch go round 
its circle, in 12 wk. 2 hr. 15 mia. ? Am, 121095 times. 

25. Find the sum of the infinite series 1, }, ■^, &c. Ans, 1\, 

26. A and B had the same income. A saved ^ of his; but 
B, spending $120 a year more than A, at the end of 10 years was 
$200 in debt. What was the income ? An%. $500. 

27. A father gave his five sons $1000, to divide in such a way 
that each should have $20 more than Ms next younger brother. 
What was the share of the youngest ? Ans, $160. 

28. A and B, starting fi-om opposite points of a fish-pond 536 
feet iQ circumference, begin to walk around it at the same time, 
in the same direction. A goes 62 yards a minute, B 68 yards. In 
what time will B overtake A, and how far will A have walked? 

Last ana. 923^ yd. 

29. A, B, and C, commence trade with $3053.25, and gain 
$610.65. The sum of A's and B^s capital is to the sum of B^s and 
O's as 5 to 7 ; and O^s capital diminished by B's, is to O's increased 
by B's, as 1 to 7. What is each one's share of the gain ? 

Ans. A's, $135.70; B's, $203.55; C's, $271.40. 

30. A man left $1000 to be divided between his two sons, one 
14 years old, the other 18, in such a proportion that the share of 
each, being put at iuterest at 6 ^, might amount to the same sum 
when they reached the age of 21. How much did each receive ? 

Ans, Elder, $546.15 ; younger, $453.85. 

31. If $100 is divided between D, E, and F, so that E may 
have $3 more than D, and F $4 more than E, how much will 
each have ? Ans. D, $30 ; E, $33 ; F, $87. 

82. P and Q have equal incomes. P contracts an annual debt 
amounting to ^ of his ; Q lives on ^ of his, and at the end of 10 
years lends P enough to pay off his debt, and has $320 left What 
is the income? Ans. $660. 
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83. What is the final value, and what the present valne, of an 
annuity of £80, to run 6 years, computing at 5 % compound in- 
terest? Laxt am, £406 Is. IJd. 

34. What is the difference between 5 ^ and .5 ^ of £177? 

35. A buys of D 840 barrels of flour, at $10.50 a barrel, on 
credit. Three days afterward he foils, having $52070 net assets, 
and liabilities to the amount of $254000. How much will D re- 
ceive for his debt ? Aim, $1808.10. 

86. What will it cost to gild a ball 1} yd. in diameter, at $1.75 
a square foot? Am, $111.83. 

87. A merchant buys, on 4 months^ credit, 3 tons of lead, at 
$10.25 per 100 lb. *, 750 lb. horse-shoe iron, at $150 a ton ; 4jt 
cwt. of spelter, at 11 c. a lb. ; and 250 lb. of copper, at 29 c. a lb. 
What sura, cash down, will pay the bill, computing at 6 ji^? 

38. With how long a rope must a goat be fastened, that it may 
feed on ^ of a rood of land ? Am, 18 ft. 7.38 in. 

39. A person imported 5 casks of wine, averaging 43 gal. each, 
which cost him $1.50 a gallon in gold. The duty was $1 a gallon 
and 25 ^ ad valorem in gold ; other charges on it amounted to 
$50.25 in currency. Beckoning gold at 135, what must he sell 
his wine for per gallon, in currency, to make 30 ^ ? Am, $5.35. 

40. Two globes of equal density have a diameter respectively 
of 1 inch and 1 foot The smaller weighs 1} ounces ; what is the 
weight of the larger? Am, 162 lb. 

41. F, G, and H, enter into partnership for 1 year from Jan. 1. 
F furnishes $25000 for the whole time ; G, twice that amount for 
9 months. H puts in $10000, Jan. 1 ; $5000 more, March 1 ; 
$15000 more. May 1 \ and Oct. 1, withdraws $10000. Their profits 
are $15500 ; how must this sum be divided, G being allowed $350 
for extra services ? Am, F, $4500 ; G, $7100 ; H, $3900. 

42. A farmer wishes to lay off a rectangular garden containing 
2 acres, with a front of 200 feet on a certain road ; how deep 
must he make it ? Am, 435 ft. 7.2 in. 

43. A pound weighed by a certain grocer's false balance makes 
1 lb. 1 oz. How much does he dishonestly make by selling 34 of 
his pounds of butter, if butter is worth 50 o. a lb ? An6, $1. 
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44. The rate of tax in a certam town is .008 and $1 for each 
poll. B has to pay for 5 polls ; also on real estate valued at 
$5450, and $2250 personal property. He gets a note for $450, 
which will mature in 63 days, discounted at a bank for 6 % After 
paying his tax l^m the proceeds, how much has he left ? 

45. To realize a profit of 15 % what price per pound most a 
grocer charge for a mixture of three kinds of sugar, costing re- 
spectively 10, 11, and 12 cents a lb., there being 3 lb. of the first 
kind to 2 of the second, and 1 of the third ? Am, 12^ c. 

46. P owes Q $3500 payable in 6 months, but pays half the 
debt at the end of 2 months, and $500 more 1 month afterward. 
How long after the 6 months may P equitably defer paying the 
balance ? Am, 6 mo. 24 days. 

47. Two persons start from the same pointy and go the one 
due east, the other due south. The first goes twice as far as the 
second, and walks 20 miles a day. How far apart are they at the 
end of 6 days ? Am, 134.164 miles + . 

48. A certain quantity of water is discharged by a two- inch 
pipe in 4 hours ; how long will it take 4 one-inch pipes to dis- 
charge 5 times that quantity ? Am, 20 h. 

49. A and B erect and furnish a hotel. A contributes 4 lots 
of land worth $375 each, and $21400 cash. B puts in $5600 cash, 
and furniture worth $9250. They rent the premises for $7550 a 
year ; bow much should each receive ? Am, A, $4580 ; B, $2970. 

50. What price per yard in Federal Money is equivalent to 5 
francs for a metre ? An», 85 c. + 

51. A owns } of a ship which is worth $68000. If I buy \ of 
A^s share at this rate, for what sum must I draw a sixty-day note 
that I may pay A with the proceeds of it, when discounted by a 
broker at 7 per cent. ? Am, $34421.67. 

52. A merchant owing 2500 francs in Paris, invests $5000 gold 
in a bill on that city, exchange being 5 francs 25 centtm.es to $1. 
He remits it to a friend, and asks him to pay the debt with in- 
terest for 6 mo., at 4 % and invest the balance in alk. 2962| yd. 
of silk were bought ; what was the price per yd. ? ^n*. 8 fr. 

63. A grocer wishes to make a mixture of 280 lb. of coffee, 
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worth 26 c. a lb., out of four kinds worth respectively 23, 25, 28, 
and 30 cents a lb. How much of each kind must he take ? 

54. Paid, June 1, $1 for getting a note of $100 discounted at 
6 ^ When did said note mature ? Ana. July 31. 

55. Having 5 gal. of alcohol, worth $4.50 a gallon, a person 
wishes to mix it with two other kinds worth $4.25 and $4 a gal- 
lon, and with water, so as to make the mixture worth $3.75 a 
gallon. What quantities must he take ? 

Ans. 5 gal. of each kind of alcohol to 2 of water. 

56. What price per pound avoir, in Federal Money is equiva- 
lent to 5 francs 50 centimes per kilogram ? Ana, $.464+. 

57. A grocer sold flour which cost $6 a barrel for $7.80. 
When this flour rose to $9 a barrel, what did he have to sell it for 
to make the same per cent. ? 

58. How many cords, and how many decasteres, in 3 piles of 
wood, each 4 ft. wide and 8 ft. high, the flrst being 10 fb. long, 
the second 15 ft. long, the third 20 ft. long? 

Last ana. 4.0775 decasteres +. 

59. According to the Connecticut rule, what was due on the 
note presented in Example 6, page 228 ? Ana. $1201.059. 

60. From a sphere of copper 1^ ft. in diameter, what length 
of wire i^jy of an inch in diameter can be drawn, 4 St being allowed 
for waste ? Ana. 5 mi. 7 fur. 5 rd. 1 ft. 6 in. 

61. At $4 a rod, what will be the expense of fencing twelve 
acres of land in the fDrm of a circle? In the form of a square ? 
In the form of a rectangle whose length is three times its breadth? 

Ana. $621.28+ ; $70-1.07+ 5 $809.64. 

62. I can buy 500 barrels of flour for $11 a barrel cash, or 
$11.20 on 3 months' credit. Would it be better for me to buy on 
credit, or to borrow the money at 6 ^ and pay cash ? 

68. A father divides a sum of money between his children in 
such a way that the 1st and 2d together have $500, the 2d and 
8d $700, the 3d and 4th $500, the 1st and 4th $300, the 1st and 
8d $600. Find the sum divided and the share of each. 
( Sum divided, $1000. 
• ^ Ist receives $200 ; 2d, $300 ; 3d, $400 ; 4tb, $100. 
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TABLES OF HONETS, WEIGHTS, HEASXTBES, &o. 



Federal Honey. 

10 rallla, 1 cent 
10 centa, 1 dime. 
10 dimes, 1 dollar. 
10 dollars, 1 eagle. 



Apothecaries* 
Weight. 

20 grains, 1 scruple, 3 . 
8 scmples, 1 dram, 3 • 
8 drams, 1 ounce, ^ • 

12 ounces, 1 pound, lb . 



Tjjnear Measure. 

12 inches, Ifoot 
8 feet, 1 yard. 
6^ yards, 1 rod. 

40 rods, 1 ftirlong. 
8 Airlongs, 1 mile. 



Sterling lEoney. 

4 farthings, 1 penny. 
12 pence, 1 shilling. 

20 shillings, 1 pound. 

21 shillings, 1 guinea. 



Avoirdupois Weight. 

16 drams, 1 ounce. 

16 ounces, 1 pound. 

25 pounds, 1 quarter. 

4 quarters, 1 hundred-wt 
20 hundred-wt, 1 ton. 



144 sq. inches, 1 sq. ft. 

9 sq. feet, 1 sq. yd. 

80i sq. yards, 1 sq. rd. 

40 sq. rods, 1 rood. 

4 roods, 1 acre. 

640 acres, 1 sq. mi. 



2 pints, 1 quart. 
4 quarts, 1 gallon. 
86 gidlons, 1 barrel. 
1^ barrels, 1 hogshead. 



1 Beer Gallon = 282 cu. in. 
1 Wine Gallon = 281 cu. in. 



Cloth 

2^ inches, 1 naiL 
4 nails, 1 quarter. 
4 quarters, 1 yard. 
8 quarters, 1 £11 Flemish. 
6 quarters, 1 £11 £nglish. 
6 quarters, 1 £11 French. 



Oobio Keasure, 

1723 cubic inches, 1 cu. ft 

27 cubic feet, 1 cu. yd. 

40 cu. ft. of round, or ?^ j^_ 
50 cu. ft. hewn timber, ) 
16 cubic feet, 1 cd. ft. 

8 cord-feet, 1 cord. 



Dry Measure. 

2 pints, 1 quart 
8 quarts, 1 peck. 
4 pecks, 1 bushel. 
86 bushels, 1 chaldron. 



1 Small Measure = 2 quarts. 
1 Bushel x= 2150.42 cu. in. 



Troy Weisrht. 

24 grains, 1 pennywt 
20 pennywts., 1 ounce. 
12 ounces, 1 pound. 



Miscellaxieous. 

14 lb., 1 stone (faron, lead). 
100 lb., 1 quintal 
100 lb., 1 cask of raisins. 
196 lb., 1 barrel of flour. 
200 lb., 1 bar. beef; pork. 



Circular Measure. 

60 seconds (f^ 1 minute, ' 
60 minutes, 1 degree, ^ 
80 degrees, 1 sign, S. 
12 signS) 1 circle, C 



Paper. 

24 sheets, 1 quire. 
20 quires, 1 ream. 

2 reams, 1 bundle. 

6 bundles, 1 bale. 



Surveyors' Measure. 

7.92 inches, 1 link. 

100 links, 1 chain. 

80 chains, 1 mile. 



10 sg. chains, 1 acre. 
640 acres, . . . 1 sq. mile. 



liquid Measure. 

4 gills, Ipint 

2 pints, 1 quart 

4 quarts, 1 gallon. 
8H gallons, 1 barrel 

2 barrels, 1 hogshd. 

2 hhd., Ipipe. 

2 pipes, 1 tim. 



Time. 

60 seconds, 1 minute. 
60 minutes, 1 hour. 
24 hours, 1 day. 
7 days, 1 week. 

865 days, 1 year. 

866 days, 1 leap year. 
100 years, 1 century. 



Collections of Units. 

12 units, 1 dozen. 
12 dozen, 1. gross. 
12 gross, 1 great gross. 
20 units, 1 score. 
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